	Valid on 28 July 2017 - Annex to the report of the first meeting of IPET-CM

ANNEX

2.	MANUAL ON CODES: TABLE-DRIVEN CODE FORMS

· [bookmark: A2017_2_2_1]2017-2.2.1(CM-I)/New GRIB2 Code table 4.2 entries [FT2017-2, Validation]

ADD:

in GRIB2 Code table 4.2 (FT2017-2), 

Discipline 0 (Meteorological Products), Category 1 (Moisture)

	Number
	Parameter
	Unit

	87
	Stratiform precipitation rate
	kg m-2 s-1




Discipline 10 (Oceanographic Products), Category 1 (Currents)

	Number
	Parameter
	Unit

	4
	Rip current occurrence probability
	%




Code tables 4.16/4.244 and PDT4.35 (Validation),

Code table 4.16 – Quality value associated with parameter
	Code figure	Meaning
	0	Confidence index (see Note 2)	
	1	Quality indicator (see Note 3 and Code table 4.244)
	2	Correlation of product with used calibration product (see Note 4)
	3	Standard deviation (see Note 5)
	4	Random error (see Note 5)
	5-191	Reserved
	192-254	Reserved for local use
 	255	Missing

Notes:
(1)	When a non-missing value is used from this code table, the original data value is a quality value associated with the parameter defined by octets 10 and 11 of the product definition template.
(2)	The original data value is a non-dimensional number from 0 to 1, where 0 indicates no confidence and 1 indicates maximal confidence.
(3)	The original data value is defined by Code table 4.244.
(4)	The original data value is a non-dimensional number without units.
(5)	The original data value is in the same units as the parameter defined by octets 10 and 11 of the product definition template.


Code table 4.244 – Quality indicator
	Code figure	Meaning	
	0	No quality information available	
	1	Failed
	2	Passed
	3-191	Reserved
	192-254	Reserved for local use
	255	Missing	


Product definition template 4.35 – satellite product with or without associated quality values
Octet No.	Contents
	10	Parameter category (see Code table 4.1)
	11	Parameter number (see Code table 4.2)
	12	Type of generating process (see Code table 4.3)
	13	Observation generating process identifier (defined by originating centres)
	14	Quality value associated with parameter (see Code Table 4.16)
	15	Number of contributing spectral bands (NB)
		16–   Repeat the following 11 octets for each contributing band (nb = 1, NB)
	(16+11(nb–1))–(17+11(nb–1))	Satellite series of band nb (code table defined by originating/generating centre)
	(18+11(nb–1))–(19+11(nb–1))	Satellite numbers of band nb (code table defined by originating/ generating centre)
	(20+11(nb–1))–(21+11(nb–1))	Instrument types of band nb (code table defined by originating/generating centre)
(22+11(nb–1))	Scale factor of central wave number of band nb
	(23+11(nb–1))–(26+11(nb–1))	Scaled value of central wave number of band nb (units: m–1)

[bookmark: _30j0zll]Note:	For “satellite series of band nb”, “satellite numbers of band nb” and “instrument types of band nb”, it is recommended to encode the values as per BUFR Code tables 0 02 020, 0 01 007 (Common Code table C–5) and 0 02 019 (Common Code table C–8), respectively.



· [bookmark: A2017_2_2_2]2017-2.2.2(CM-I)/New GRIB2 Code table 4.2 entry [FT2017-2]

ADD:

in GRIB2 Code table 4.2,

Discipline 0 (Meteorological Products), Category 1 (Moisture)

	Number
	Parameter
	Unit
	Description

	121
	Fraction of snow cover
	Proportion
	Fraction (0-1) of the cell / grid-box occupied by snow.





· [bookmark: A2017_2_2_3]2017-2.2.3(CM-I)/New GRIB2 Code table 4.2 entries [FT2017-2]

ADD:

in GRIB2 Code table 4.2,

	Parameter
	Product Discipline
	Parameter Category
	Parameter number
	Units

	Highest freezing level
	0
	19 (Physical atmospheric properties)
	32
	m

	Visibility through liquid fog
	0
	19 (Physical atmospheric properties)
	33
	m

	Visibility through ice fog
	0
	19 (Physical atmospheric properties)
	34
	m

	Visibility through blowing snow
	0
	19 (Physical atmospheric properties)
	35
	m

	Categorical convective precipitation
	0
	1 (Moisture)
	88
	Code table 4.222





· [bookmark: A2017_2_4_1]2017-2.4.1(CM-I)/New BUFR entries for GPM precipitation data [FT2017-2]

ADD:

in BUFR Table D,

	
	
	(Global Precipitation Measurement (GPM) precipitation data)
	

	3 40 015
	0 01 007
	Satellite identifier
	

	
	0 02 019
	Satellite instruments
	

	
	3 01 011
	Year, Month, Day
	

	
	3 01 012
	Hour, Minute
	

	
	0 04 007
	Seconds within a minute (microsecond accuracy)
	

	
	2 01 133
	Increase bit width
	

	
	0 05 041
	Scan line number
	

	
	2 01 000
	Cancel increase bit width
	

	
	2 01 130
	Increase bit width
	

	
	0 05 043
	Field of view number
	

	
	2 01 000
	Cancel increase bit width
	

	
	2 07 001
	Increase scale, reference value and data width 
	

	
	0 05 002
	Latitude (coarse accuracy)
	

	
	0 06 002
	Longitude (coarse accuracy)
	

	
	2 07 000
	Cancel increase scale, reference value and data width 
	

	
	0 40 027
	Sun glint angle
	

	
	0 13 040
	Surface flag
	

	
	0 21 120
	Probability of rain
	

	
	2 07 003
	Increase scale, reference value and data width 
	

	
	1 02 003
	Repeat the following 2 descriptors 3 times 
	

	
	0 02 186
	Capability to detect precipitation phenomena
	1st replication set bit #1 = unknown/unspecified (total precipitation);
2nd replication set bit #6 = solid precipitation;
3rd replication set bit #24 = convective precipitation

	
	0 13 155
	Intensity of precipitation (high accuracy) 
	

	
	2 07 000
	Cancel increase scale, reference value and data width
	

	
	0 33 003
	Quality information
	




in BUFR/CREX Code table 0 13 040 (Surface flag),

10              Standing water
11              Snow


AMEND:

in BUFR/CREX Flag table 0 02 186 (Capability to detect precipitation phenomena),

	24	Convective precipitation


ADD:

in Common Code table C-13 under data category 12,

	13	Precipitation



· [bookmark: A2017_2_4_2]2017-2.4.2(CM-I)/New BUFR entries for radiosonde descent data [FT2017-2, Validation]

ADD:

in BUFR Table D (Validation),

	
	
	(Sequence for representation of radiosonde descent data)
	

	3 09 056
	3 01 150
	WIGOS 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
	

	
	3 01 128
	Additional information on radiosonde ascent
	Valid also for decent

	
	3 01 113
	Date/time of launch
	

	
	0 08 091
	Coordinates significance
	= 2 Start of observation

	
	3 01 021
	Latitude/longitude (high accuracy)
	

	
	0 07 007
	Height
	Begin of descending of radiosonde above mean sea level

	
	0 08 091
	Coordinates significance
	Set to missing (cancel) 

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 002
	Extended delayed descriptor replication factor
	

	
	3 03 054
	Temperature, dewpoint and wind data at a pressure level with radiosonde position
	

	
	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 with radiosonde position
	






in Common Code table C-13 (FT2017-2),

COMMON CODE TABLE C–13:	Data sub-categories of categories defined by entries in BUFR Table A
	DATA CATEGORIES	INTERNATIONAL DATA SUB-CATEGORIES
BUFR Edition 4, Octet 11 in Section 1	BUFR Edition 4, Octet 12 (if = 255, it means
		other sub-category or undefined)
CREX Edition 2, nnn in Group	CREX Edition 2, mmm in Group Annnmmm
Annnmmm of Section 1	of Section 1
	Code figure	Name	Code figure	Name (corresponding traditional alphanumeric
				codes are in brackets)
	2	Vertical soundings (other	14	Upper-level temperature/humidity/wind reports from
		than satellite)		descent radiosondes originally launched from 
				fixed-land stations
			15	Upper-level temperature/humidity/wind reports from
				descent radiosondes originally launched from ships
			16	Upper-level temperature/humidity/wind reports from
				descent radiosondes originally launched from 
				mobile land stations



· [bookmark: A2017_2_4_3]2017-2.4.3(CM-I)/New BUFR entries for FY-3 VASS Products [FT2017-2, Validation]

ADD:

in Common Code table C-13 (FT2017-2), 

COMMON CODE TABLE C–13:	Data sub-categories of categories defined by entries in BUFR Table A
DATA CATEGORIES	INTERNATIONAL DATA SUB-CATEGORIES
BUFR Edition 4, Octet 11 in Section 1	BUFR Edition 4, Octet 12 (if = 255, it means
		other sub-category or undefined)
CREX Edition 2, nnn in Group	CREX Edition 2, mmm in Group Annnmmm
Annnmmm of Section 1	of Section 1
	Code figure	Name	Code figure	Name (corresponding traditional alphanumeric
				codes are in brackets)
	3	Vertical soundings	8	VASS (Vertical atmospheric sounding system)
		(satellite)		


in BUFR Table D (Validation),

	TABLE
REFERENCE
	TABLE
REFERENCES
	ELEMENT NAME

	F  X    Y
	
	

	
	(VASS MWTS report of FY-3)

	3 10 070
	3 10 068
	VASS field of view variables

	
	1 01 013
	Replicate 1 descriptor 13 times

	
	3 10 069
	VASS channel variables

	
	(VASS MWHS report of FY-3)

	3 10 071
	3 10 068
	VASS field of view variables

	
	1 01 015
	Replicate 1 descriptor 15 times

	
	3 10 069
	VASS channel variables

	
	(VASS IRAS report of FY-3)

	3 10 072
	3 10 068
	VASS field of view variables

	
	1 01 026
	Replicate 1 descriptor 26 times

	
	3 10 069
	VASS channel variables



	TABLE
REFERENCE
	TABLE
REFERENCES
	ELEMENT NAME

	F  X    Y
	
	

	
	VASS field of view variables

	3 10 068
	0 08 070
	Vertical sounding product qualifier

	
	0 01 033
	Identification of originating/generating centre

	
	0 01 034
	Identification of originating/generating sub-centre

	
	0 01 007
	Satellite identifier

	
	0 02 019
	Satellite instruments

	
	0 12 064
	Instrument temperature

	
	0 05 040
	Orbit number

	
	2 01 136
	Increase bit width

	
	0 05 041
	Scan line number

	
	2 01 000
	Cancel increase bit width

	
	0 05 043
	Field of view number

	
	3 01 011
	Year, Month, Day

	
	3 01 012
	Hour, Minute

	
	2 01 138
	Increase bit width

	
	2 02 131
	Change scale

	
	0 04 006
	Second

	
	2 02 000
	Cancel change scale

	
	2 01 000
	Cancel increase bit width

	
	0 05 001
	Latitude (high accuracy)

	
	0 06 001
	Longitude (high accuracy)

	
	2 02 126
	Change scale

	
	0 07 001
	Height of station

	
	2 02 000
	Cancel change scale

	
	0 10 007
	Height

	
	0 07 024
	Satellite zenith angle

	
	0 05 021
	Bearing or azimuth

	
	0 07 025
	Solar zenith angle

	
	0 05 022
	Solar azimuth

	
	0 13 040
	Surface flag

	
	0 12 101
	Temperature/air temperature(land or ocean surface temperature)

	
	2 01 131
	Increase bit width

	
	2 02 129
	Change scale

	
	0 11 011
	Wind direction at 10 m (ocean surface wind)

	
	2 02 000
	Cancel change scale

	
	2 01 000
	Cancel increase bit width

	
	2 01 130
	Increase bit width

	
	2 02 129
	Change scale

	
	0 11 012
	Wind speed at 10 m (ocean surface wind)

	
	2 02 000
	Cancel change scale

	
	2 01 000
	Cancel increase bit width

	
	0 20 029
	Rain flag

	
	0 20 010
	Cloud cover (total)

	
	0 20 014
	Height of top of cloud

	
	0 13 162*
	Cloud liquid water

	
	0 14 050
	Emissivity



	TABLE
REFERENCE
	TABLE
REFERENCES
	ELEMENT NAME

	F  X    Y
	
	

	
	VASS channel variables

	3 10 069
	0 05 042
	Channel number

	
	2 01 139
	Increase bit width

	
	0 02 155
	Satellite channel wavelength

	
	2 01 000
	Cancel increase bit width

	
	0 25 077
	Bandwidth correction coefficient 1

	
	0 25 078
	Bandwidth correction coefficient 2

	
	0 33 007
	Per cent confidence

	
	2 01 132
	Increase bit width

	
	2 02 129
	Change scale

	
	0 12 063
	Brightness temperature

	
	2 02 000
	Cancel change scale

	
	2 01 000
	Cancel increase bit width




in BUFR/CREX Table B (Validation),

	TABLE
REFERENCE
F  X   Y
	ELEMENT NAME
	BUFR
	CREX

	
	
	UNIT
	SCALE
	REFERENCE
VALUE
	DATA
WIDTH
(Bits)
	UNIT
	SCALE
	DATA
WIDTH
(Characters)

	0 13 162
	Cloud liquid water
	kg m–2
	2
	0
	8
	kg m–2
	2
	3




in Code table 0 13 040 (FT2017-2),
0 13 040
Surface flag
	Code Figure
	

	7
	Inland water*

	8
	Snow cover

	9
	Sea ice


		_________________
*Inland water includes river, lake, wetland and swamp.


AMEND:

the element names in BUFR/CREX Table B (FT2017-2),

	TABLE
REFERENCE
F  X   Y
	ELEMENT NAME

	
	

	0 08 070
	Vertical sounding product qualifier

	0 25 077
	Bandwidth correction coefficient 1

	0 25 078
	Bandwidth correction coefficient 2





· [bookmark: A2017_2_4_4]2017-2.4.4(CM-I)/BUFR template for surface observations from n-minute period [Validation]

ADD:

TM307092 - BUFR template for surface observations from n-minute period
	
	
	Station identification, time, horizontal and vertical coordinates
	Unit, scale

	
	
	WIGOS identifier
	

	3 01 150
	0 01 125 
	WIGOS identifier series 
	Numeric, 0

	
	0 01 126 
	WIGOS issuer of identifier 
	Numeric, 0

	
	0 01 127 
	WIGOS issue number 
	Numeric, 0

	
	0 01 128
	WIGOS local identifier (character) 
	CCITT IA5

	0 01 015
	
	Station or site name
	CCITT IA5, 0

	0 02 001
	
	Type of station
	Code table, 0

	
	
	Year, month, day
	

	3 01 011
	0 04 001
	Year(2)
	Year, 0

	
	0 04 002
	Month(2)
	Month, 0

	
	0 04 003
	Day(2)
	Day, 0

	
	
	Hour, minute
	

	3 01 012
	0 04 004
	Hour(2)
	Hour, 0

	
	0 04 005
	Minute(2)
	Minute, 0

	
	
	Latitude/ longitude (high accuracy)
	

	3 01 021
	0 05 001
	Latitude (high accuracy)
	Degree, 5

	
	0 06 001
	Longitude (high accuracy)
	Degree, 5

	0 07 030
	
	Height of station ground above mean sea level 
	m, 1

	0 07 031
	
	Height of barometer above mean sea level 
	m, 1

	0 01 023
	
	Observation sequence number
	Numeric, 0

	
	
	Pressure
	

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 10 004
	
	Pressure
	Pa, –1

	0 10 051
	
	Pressure reduced to mean sea level
	Pa, –1

	0 07 004
	
	Pressure (standard level)
	Pa, –1

	0 10 009
	
	Geopotential height of the standard level
	gpm, 0

	2 04 000
	
	Add associated field (Cancel)
	

	
	
	Wind
	

	1 18 000
	
	Delayed replication of 18 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

	0 07 032
	
	Height of sensor above local ground (or deck of marine platform)
	m, 2

	0 02 002
	
	Type of instrumentation for wind measurement
	Flag table, 0

	0 08 021
	
	Time significance (= 2 Time averaged)
	Code table, 0

	0 04 025
	
	Time period or displacement (= –10 minutes, or number of minutes after a significant change of wind)
	Minute, 0

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 11 001
	
	Wind direction
	Degree true, 0

	0 11 002
	
	Wind speed
	m s-1, 1

	2 04 000
	
	Add associated field (Cancel)
	

	0 08 021
	
	Time significance (Set to missing)
	Code table, 0

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 11 043
	
	Maximum wind gust direction
	Degree true, 0

	0 11 041
	
	Maximum wind gust speed 
	m s-1, 1

	0 11 016
	
	Extreme counterclockwise wind direction of a variable wind
	Degree true, 0

	0 11 017
	
	Extreme clockwise wind direction of a variable wind
	Degree true, 0

	2 04 000
	
	Add associated field (Cancel)
	

	0 04 025
	
	Time period or displacement (= 0 minutes)
	Minute, 0

	
	
	Temperature and humidity data
	

	1 11 000
	
	Delayed replication of 11 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

	0 07 032
	
	Height of sensor above local ground (or deck of marine platform)
	m, 2

	0 08 010
	
	Surface qualifier (temperature data)
	Code table, 0

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 12 101
	
	Temperature/air temperature (scale 2) 
	K, 2

	0 12 103
	
	Dewpoint temperature  (scale 2)
	K, 2

	0 13 009
	
	Relative humidity (original measured value)
	%, 1

	0 13 003
	
	Relative humidity
	%, 0

	2 04 000
	
	Add associated field (Cancel)
	

	0 07 032
	
	Height of sensor above local ground (or deck of marine platform)
(Set to missing (Cancel))
	m, 2

	0 08 010
	
	Surface qualifier (temperature data)
(Set to missing (Cancel))
	Code table, 0

	
	
	Soil temperature and soil moisture
	

	1 07 000
	
	Delayed replication of 7 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

	0 07 061
	
	Depth below land surface    
	m, 2

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 12 130
	
	Soil temperature
	K, 2

	0 13 111
	
	Soil moisture
	g kg-1, 0

	2 04 000
	
	Add associated field (Cancel)
	

	0 07 061
	
	Depth below land surface 
(Set to missing (Cancel))   
	m, 2

	
	
	Visibility
	

	1 07 000
	
	Delayed replication of 7 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

	
	
	Visibility data
	

	0 07 032
	
	Height of sensor above local ground (or deck of marine platform)
	m, 2

	0 33 041
	
	Attribute of following value
	Code table, 0

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 20 001
	
	Horizontal visibility
	m, –1

	or
	
	
	

	0 15 051
	
	Meteorological optical range
	m, 0

	2 04 000
	
	Add associated field (Cancel)
	

	0 07 032
	
	Height of sensor above local ground (or deck of marine platform)
(Set to missing (Cancel the previous value)
	m, 2

	
	
	Cloud
	

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 073
	
	Cloud data
	

	
	0 20 010
	Cloud cover (total)
	%, 0

	
	1 05 004
	Replicate 5 descriptors four times
	

	
	0 08 002
	Vertical significance
	Code table, 0

	
	0 20 011
	Cloud amount
	Code table, 0

	
	0 20 012
	Cloud type
	Code table, 0

	
	0 33 041
	Attribute of following value
	Code table, 0

	
	0 20 013
	Height of base of cloud
	m,  –1

	0 08 002
	
	Vertical significance (surface observations) (Set to missing)
	Code table, 0

	
	
	Ice and State of the ground
	

	1 05 000
	
	Delayed replication of 5 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 20 031
	
	Ice deposit (thickness)
	m, 2

	0 20 032
	
	Rate of ice accretion (estimated)
	Code table, 0

	2 04 000
	
	Add associated field (Cancel)
	

	1 04 000
	
	Delayed replication of 4 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	3 02 078
	
	State of ground and snow depth measurement
	

	
	0 02 176
	Method of state of ground measurement
	Code table, 0

	
	0 20 062
	State of ground (with or without snow)
	Code table, 0

	
	0 02 177
	Method of snow depth measurement
	Code table, 0

	
	0 13 013
	Total snow depth
	m, 2

	2 04 000
	
	Add associated field (Cancel)
	

	
	
	Present weather
	

	1 14 000
	
	Delayed replication of 14 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 04 025
	
	Time period or displacement (= -n minutes)
	Minute, 0

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 20 003
	
	Present weather
	

	2 04 000
	
	Add associated field (Cancel)
	

	0 04 015
	
	Time increment (= -n minutes)
	

	0 04 025
	
	Time period or displacement (= -1 minutes)
	Minute, 0

	0 04 065
	
	Short time increment (= 1 minutes)
	

	1 04 000
	
	Delayed replication of 4 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor (n)
	Numeric, 0

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 20 003
	
	Present weather
	

	2 04 000
	
	Add associated field (Cancel)
	

	
	
	Precipitation
	

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 079
	
	Precipitation measurement
	

	
	0 07 032
	Height of sensor above local ground
	m, 2

	
	0 02 175
	Method of precipitation measurement
	Code table, 0

	
	0 02 178
	Method of liquid water content measurement of 
Precipitation
	Code table, 0

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 13 011
	Total precipitation / total water equivalent of snow 
	kg m-2, 1

	0 07 032
	
	Height of sensor above local ground (or deck of marine platform)
(Set to missing (Cancel))
	m, 2

	
	
	Evaporation
	

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 080
	
	Evaporation measurement
	

	
	0 02 185
	Method of evaporation measurement
	Code table, 0

	
	0 04 025
	Time period or displacement ( = - n minutes)
	Minute, 0

	
	0 13 033
	Evaporation /evapotranspiration
	kg m-2, 1

	
	
	Sunshine and radiation
	

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 081
	
	Total sunshine data
	

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 14 031
	Total sunshine
	Minute, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 082
	
	Radiation data
	

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 14 002
	Long-wave radiation, integrated over period specified
	J m-2,  -3

	
	0 14 004
	Short-wave radiation, integrated over period specified
	J m-2,  -3

	
	0 14 016
	Net radiation, integrated over period specified
	J m-2,  -4

	
	0 14 028
	Global solar radiation (high accuracy), 
 integrated over period specified
	J m-2,  -2

	
	0 14 029
	Diffuse solar radiation (high accuracy), 
 integrated over period specified
	J m-2,  -2

	
	0 14 030
	Direct solar radiation (high accuracy), 
 integrated over period specified
	J m-2,  -2

	
	
	Lightning
	

	1 05 000
	
	Delayed replication of 5 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 04 025
	
	Time period or displacement (= -n minutes)
	Minute

	2 04 006
	
	Add associated field
	

	0 31 021
	
	Associated field significance (e.g. = 6)
	Code table, 0

	0 13 059
	
	Number of flashes (thunderstorm)
	Numeric

	2 04 000
	
	Add associated field (Cancel)
	



1. WIGOS Station Identifiers shall be used for n-minute period observations.
1. The time identification refers to the end of the n-minute period.
1. The height above local ground 0 07 032 referring to ground temperature shall be considered as a variable. After a snowfall, the sensor is placed at the top of the snow layer and the changed value of 0 07 032 shall indicate this procedure (total snow depth is reported in 0 13 013).



· [bookmark: A2017_2_4_5]2017-2.4.5(CM-I)/New BUFR sequence for describing satellites contributing to an observed geophysical quantity [Validation]

ADD:

in BUFR Table D,

	TABLE REFERENCE
	TABLE REFERENCES
	ELEMENT NAME
	ELEMENT DESCRIPTION

	F XY  Y
	
	
	

	3 04 038
	1 08 000
	Delayed replication of 8 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 08 021
	Time significance
	= 28 Start of scan

	
	3 01 011
	Year, month, day
	

	
	3 01 013
	Hour, minute, second
	

	
	0 08 021
	Time significance
	= 29 End of scan

	
	3 01 011
	Year, month, day
	

	
	3 01 013
	Hour, minute, second
	

	
	0 01 007
	Satellite identifier
	

	
	0 02 019
	Satellite instruments
	

	
	0 08 021
	Time significance
	Set to missing (cancel)





· [bookmark: A2017_2_5_1]2017-2.5.1(CM-I)/New Common Code table C-12 entries for CIMSS [FT2017-2]

ADD:

in Common Code table C-12 under the originating centre #176 (=CIMSS),

	20	Honolulu (United States)
	21	Gilmore Creek (United States)
	22	Madison (United States)
	23	Miami (United States)
	24	Mayaguez (Puerto Rico)
	25	Monterey (United States)
	26	Guam
	27	Corvallis (United States)
	28	Hampton (United States)
	29	New York City (United States)



· [bookmark: A2017_2_5_2]2017-2.5.2(CM-I)/New Common Code table entries for Spire Global, Inc. [FT2017-2]

Add:

in Common Code tables C-1 and C-11,

	178	Spire Global, Inc.


in Common Code table C-5,

	269	Spire Lemur 3U CubeSat


in Common Code table C-8,

	Entry #
	Agency
	Type
	Instrument short name
	Instrument long name

	530
	Spire
	GNSS occultation sounder
	SGNOS-A
	Spire global navigation satellite system occultation sounder A

	531
	Spire
	GNSS occultation sounder
	SGNOS-B
	Spire global navigation satellite system occultation sounder B

	532
	Spire
	GNSS occultation sounder
	SGNOS-C
	Spire global navigation satellite system occultation sounder C

	533
	Spire
	GNSS occultation sounder
	SGNOS-D
	Spire global navigation satellite system occultation sounder D





· [bookmark: A2017_2_5_3]2017-2.5.3(CM-I)/New entries in Common Code tables C-5 and C-8 by India [FT2017-2]

ADD:

in Common Code table C-5,

		Code figure for	Code figure for
	Code figure for	BUFR	GRIB
	I6I6I6 	(Code table 0 01 007)	 Edition 2
	473	473	473	INSAT 3DR
	474	474	474	INSAT 3DS

	855	855	855	Combination of INSAT 3D and INSAT 3DR


in Common Code table C-8,

	Code	Agency	Type	Instrument short name	Instrument long name
	289	ISRO	Optical imager	IMG	Imager



· [bookmark: A2017_2_5_4]2017-2.5.4(CM-I)/Common Code table for master table version numbers of GRIB, BUFR and CREX [ABC2018]

AMEND:

Octet 10 of Section 1 in Specifications of Octet Contents of FM 92 GRIB to

	10	GRIB master table version number (see Common Code table C–0 and Note 1)

Octet 14 of Section 1 in Specifications of Octet Contents of FM 94 BUFR to

	14	BUFR master table version number (see Common Code table C–0 and Note 2)

vv and bb in Group No. 1 of Section 1 in Specifications of Sections of FM 95 CREX to

	vv:	CREX master table version number (see Common Code table C–0)
	bb:	BUFR master table version number used (see Common Code table C–0)

Notes 2 and 3 to Class 00 of BUFR/CREX Table B to

(2)	BUFR master table version numbers are described in Common Code table C–0 and Note 2 to Section 1 of BUFR regulations.
(3)	CREX master table version numbers are described in Common Code table C–0.


DELETE:

Note 5 to Section 1 of Specifications of Octet Contents of FM 94 BUFR, 
Note 3 to Specifications of Sections of FM 95 CREX.


ADD:

a note to GRIB Code table 1.0,

Note: This code table is deprecated. See Common Code table C–0 instead.


Common Code table C–0,

COMMON CODE TABLE C–0: GRIB, BUFR and CREX master table version number
Octet 10 in Section 1 of GRIB Edition 2
Octet 14 in Section 1 of BUFR Edition 4
vv and bb in Group No. 1 in Section 1 of CREX Edition 2

COMMON CODE TABLE C–0: GRIB, BUFR and CREX master table version number

		Version number
		GRIB	BUFR	CREX	Effective date
		0	0	0	Experimental
			1		1 November 1988
			2		1 November 1993
			3		2 November 1994
			4		8 November 1995
			5		6 November 1996
			6		5 November 1997
			7		4 November 1998
			8	1	3 May 2000
			9		8 November 2000
		1	10	2	7 November 2001
		2	11	3	5 November 2003
		3	12	4	2 November 2005
		4	13	5	7 November 2007
		5	14	6	4 November 2009
		6	15	7	15 September 2010
		7	16	16	4 May 2011
		8	17	17	2 November 2011
		9	18	18	2 May 2012
		10	19	19	7 November 2012
		11	20	20	8 May 2013
		12	21	21	14 November 2013
		13	22	22	7 May 2014
		14	23	23	5 November 2014
		15	24	24	6 May 2015
		16	25	25	11 November 2015
		17	26	26	4 May 2016
		18	27	27	2 November 2016
		19	28	28	3 May 2017
		20	29	29	Pre-operational to be implemented by next 
					amendment
Notes:
(1)	Introduction of Common Code table C–0 is a legal initiative. WMO Members and other TDCF users could practically deal with the version numbers the same as before until their software becomes capable of referring to the common code table.
(2)	CREX master table version numbers 8–15 are not used.
(3)	In the case of BUFR and CREX, these version numbers apply to the master table 0.



· [bookmark: A2017_2_5_5]2017-2.5.5(CM-I)/New entries to Common Code table C-3/BUFR Table 0 22 067 for Argo floats [FT2017-2]

ADD:

in Common Code table C-3 (Instrument make and type for water temperature profile measurement with fall rate equation coefficients), 

Code figure for IxIxIx	Code figure for BUFR (Code table 0 22 067)	Meaning
					Instrument make and type	Equation coefficients
							a	b
	835	835	PROVOR IV		Not applicable
	836	836	PROVOR III		Not applicable
	870	870	HM2000		Not applicable
	871	871	COPEX		Not applicable
	872	872	S2X		Not applicable



· [bookmark: A2017_2_5_6]2017-2.5.6(CM-I)/New Common Code table entries in C-5 and C-8 for FY-4A [FT2017-2]

ADD:

in Common Code table C-5,

	530		FY-4A


in Common Code table C-8,
	Code	Agency	Type	Instrument short name	Instrument long name
	961	CMA	Imaging multi-spectral	AGRI	Advanced Geosynchronous Radiation Imager
			radiometer			

	962	CMA	Atmospheric temperature	GIIRS	Geosynchronous Interferometric Infrared Sounder
				and humidity sounder

	963	CMA	High-resolution optical	LMI	Lightning Mapping Imager
				imager

	964	CMA	Space environment	SEP	Space Environment Package


in BUFR/CREX Code table 0 02 020,

	383	FY-4



· [bookmark: A2017_2_5_7]2017-2.5.7(CM-I)/New entry in Common Code table C-5 to include satellite identifier for Sentinel 3B [FT2017-2]

ADD:

in Common Code table C-5,

Code figure	
	65	Sentinel 3B



· [bookmark: A2017_2_6_1]2017-2.6.1(CM-I)/Templates and Templates components for time intervals

ADD:

template component, templates and code tables,

Time Domain Template Component 3.2 – Forecast time interval
	Byte No.
	Contents

	1-2
	Hours of observational data cut-off relative to reference time (see Note 1)

	3
	Minutes of observational data cut-off relative to reference time

	4
	Type of statistical processing (code table 3.4)

	5
	Indicator of unit of time range (see Code table 3.3)

	6-9
	Start of interval relative to reference time in units defined by byte 5

	10
	Indicator of unit of time range (see Code table 3.3)

	11-14
	Length of time range over which statistical processing is done, in units defined by byte 10

	15-16
	Observable quantity units after statistical processing (code table 3.5)



[bookmark: _Toc459185312]Time Domain Template 3.2 – Forecast time interval
	Component Code
	Component Name

	3.2
	Time interval



Time Domain Template 3.3 – Forecast two nested time intervals
	Component Code
	Component Name

	3.2
	Time interval (see note 1)

	3.2
	Time interval



Time Domain Template 3.3 – Forecast three nested time intervals
	Component Code
	Component Name

	3.2
	Time interval (see note 1)

	3.2
	Time interval (see note 1)

	3.2
	Time interval (see note 1)


Note:
(1)	Outer time interval first.


Code table 3.4 – Type of time statistical processing
Code figure	Meaning
	0	Average
	1	Accumulation (see Note 1)
	2	Maximum
	3	Minimum
	4	Difference (value at the end of time range minus value at the beginning)
	5	Root mean square
	6	Standard deviation
	7	Covariance (temporal variance) (see Note 2)
	8	Difference (value at the start of time range minus value at the end)
	9	Ratio
	10	Standardized anomaly
	11	Summation
	12–191	Reserved
	192–254	Reserved for local use
	255	Missing

Code table 3.5 – Observable quantity units after statistical processing
Code figure	Meaning
	0	Unchanged
	1	Multiply by time
	65535	Missing



· [bookmark: A2017_2_6_2]2017-2.6.2(CM-I)/Parameters table

Add:

Code table 7.3 – Parameter number by product discipline and parameter category

Notes:
(1)	By convention, the flux sign is positive if downwards.
(2)	When a new parameter is to be added to Code table 7.3 and more than one category applies, the choice of category should be made based on the intended use of the product. The discipline and category are an important part of any product definition, so it is possible to have the same parameter name in more than one category. For example, “water temperature” in discipline 10 (oceanographic products), category 4 (subsurface properties) is used for reporting water temperature in the ocean or open sea, and is not the same as “water temperature” in discipline 1 (hydrological products), category 2 (inland water and sediment properties), which is used for reporting water temperature in freshwater lakes and rivers.
[bookmark: G2_CF42_00]Product discipline 0 – Meteorological products, parameter category 0: temperature
	Number	Parameter	Units
	0	Temperature	K
	1	Virtual temperature	K
	2	Potential temperature	K
	3	Pseudo-adiabatic potential temperature	K
		or equivalent potential temperature
	4	Maximum temperature*	K
	5	Minimum temperature*	K
	6	Dewpoint temperature	K
	7	Dewpoint depression (or deficit)	K
	8	Lapse rate	K m–1
	9	Temperature anomaly	K
	10	Latent heat net flux	W m–2
	11	Sensible heat net flux	W m–2
	12	Heat index	K
	13	Wind chill factor	K
	14	Minimum dewpoint depression*	K
	15	Virtual potential temperature	K
	16	Snow phase change heat flux	W m–2
	17	Skin temperature	K
	18	Snow temperature (top of snow)	K
	19	Turbulent transfer coefficient for heat	Numeric
	20	Turbulent diffusion coefficient for heat	m2 s–1
	21	Apparent temperature**	K
	22	Temperature tendency due to short-wave radiation	K s–1
	23	Temperature tendency due to long-wave radiation	K s–1
	24	Temperature tendency due to short-wave radiation, 	K s–1
		clear sky
	25	Temperature tendency due to long-wave radiation, 	K s–1
		clear sky
	26	Temperature tendency due to parameterization 	K s–1
	27	Wet-bulb temperature	K
	28–191	Reserved
	192–254	Reserved for local use
	255	Missing
_____________________
[bookmark: G2_CF42_00n]*	Parameter deprecated. See Regulation 92.6.2 and use another parameter instead.
**	Apparent temperature is the perceived outdoor temperature, caused by a combination of phenomena, such as air temperature, relative humidity and wind speed.
[bookmark: G2_CF42_01]Product discipline 0 – Meteorological products, parameter category 1: moisture
	Number	Parameter	Units
	0	Specific humidity	kg kg–1
	1	Relative humidity	%
	2	Humidity mixing ratio	kg kg–1
	3	Precipitable water	kg m–2
	4	Vapour pressure	Pa
	5	Saturation deficit	Pa
	6	Evaporation	kg m–2
	7	Precipitation rate*	kg m–2 s–1
	8	Total precipitation***	kg m–2
	9	Large-scale precipitation (non-convective)***	kg m–2
	10	Convective precipitation***	kg m–2
	11	Snow depth	m
	12	Snowfall rate water equivalent*	kg m–2 s–1
	13	Water equivalent of accumulated snow depth***	kg m–2
	14	Convective snow***	kg m–2
	15	Large-scale snow***	kg m–2
	16	Snow melt	kg m–2
	17	Snow age	d
	18	Absolute humidity	kg m–3
	19	Precipitation type	(Code table 4.201)
	20	Integrated liquid water	kg m–2
	21	Condensate	kg kg–1
	22	Cloud mixing ratio	kg kg–1
	23	Ice water mixing ratio	kg kg–1
	24	Rain mixing ratio	kg kg–1
	25	Snow mixing ratio	kg kg–1
	26	Horizontal moisture convergence	kg kg–1 s–1
	27	Maximum relative humidity*	%
	28	Maximum absolute humidity*	kg m–3
	29	Total snowfall***	m
	30	Precipitable water category	(Code table 4.202)
	31	Hail	m
	32	Graupel (snow pellets)	kg kg–1
	33	Categorical rain	(Code table 4.222)
	34	Categorical freezing rain	(Code table 4.222)
	35	Categorical ice pellets	(Code table 4.222)
	36	Categorical snow	(Code table 4.222)
	37	Convective precipitation rate	kg m–2 s–1
	38	Horizontal moisture divergence	kg kg–1 s–1
	39	Per cent frozen precipitation	%
	40	Potential evaporation	kg m–2
	41	Potential evaporation rate	W m–2
	42	Snow cover	%
	43	Rain fraction of total cloud water	Proportion
	44	Rime factor	Numeric
	45	Total column integrated rain	kg m–2
	46	Total column integrated snow	kg m–2
	47	Large scale water precipitation (non-convective)***	kg m–2
	48	Convective water precipitation***	kg m–2
	49	Total water precipitation***	kg m–2
	50	Total snow precipitation***	kg m–2
	51	Total column water (Vertically integrated total water 	kg m–2
		(vapour + cloud water/ice))
	52	Total precipitation rate**	kg m–2 s–1
	53	Total snowfall rate water equivalent**	kg m–2 s–1
	54	Large scale precipitation rate	kg m–2 s–1
	55	Convective snowfall rate water equivalent	kg m–2 s–1
	56	Large scale snowfall rate water equivalent	kg m–2 s–1
	57	Total snowfall rate	m s–1
	58	Convective snowfall rate	m s–1
	59	Large scale snowfall rate	m s–1
	60	Snow depth water equivalent	kg m–2
	61	Snow density	kg m–3
	62	Snow evaporation	kg m–2
	63	Reserved
	64	Total column integrated water vapour	kg m–2
	65	Rain precipitation rate	kg m–2 s–1
	66	Snow precipitation rate	kg m–2 s–1
	67	Freezing rain precipitation rate	kg m–2 s–1
	68	Ice pellets precipitation rate	kg m–2 s–1
	69	Total column integrated cloud water	kg m–2
	70	Total column integrated cloud ice	kg m–2
	71	Hail mixing ratio	kg kg–1
	72	Total column integrated hail	kg m–2
	73	Hail precipitation rate	kg m–2 s–1
	74	Total column integrated graupel	kg m–2
	75	Graupel (snow pellets) precipitation rate	kg m–2 s–1
	76	Convective rain rate	kg m–2 s–1
	77	Large scale rain rate	kg m–2 s–1
	78	Total column integrated water (all components	kg m–2
		including precipitation)
	79	Evaporation rate	kg m–2 s–1
	80	Total condensate	kg kg–1
	81	Total column-integrated condensate	kg m–2
	82	Cloud ice mixing-ratio	kg kg–1
	83	Specific cloud liquid water content	kg kg–1
	84	Specific cloud ice water content	kg kg–1
	85	Specific rainwater content	kg kg–1
	86	Specific snow water content	kg kg–1
	87–89	Reserved
	90	Total kinematic moisture flux	kg kg–1 m s–1
	91	u-component (zonal) kinematic moisture flux	kg kg–1 m s–1
	92	v-component (meridional) kinematic moisture 	kg kg–1 m s–1
		flux
	93	Relative humidity with respect to water	%
	94	Relative humidity with respect to ice	%
	95	Freezing or frozen precipitation rate	kg m–2 s–1
	96	Mass density of rain	kg m–3
	97	Mass density of snow	kg m–3
	98	Mass density of graupel	kg m–3
	99	Mass density of hail	kg m–3
	100	Specific number concentration of rain	kg–1
	101	Specific number concentration of snow	kg–1
	102	Specific number concentration of graupel	kg–1
	103	Specific number concentration of hail	kg–1
	104	Number density of rain	m–3
	105	Number density of snow	m–3
	106	Number density of graupel	m–3
	107	Number density of hail	m–3
	108	Specific humidity tendency due to  	kg kg–1 s–1
		parameterization
	109–191	Reserved
[bookmark: G2_CF42_01n]	192–254	Reserved for local use
	255	Missing
______________________
*	Parameter deprecated. See Regulation 92.6.2 and use another parameter instead.
**	Total precipitation/snowfall rate stands for the sum of convective and large-scale precipitation/snowfall rate.
***	Statistical process 1 (Accumulation) does not change units. It is recommended to use another parameter with “rate” in its name and accumulation in PDT.
[bookmark: G2_CF42_02]Product discipline 0 – Meteorological products, parameter category 2: momentum
	Number	Parameter	Units
	0	Wind direction (from which blowing)	degree true
	1	Wind speed	m s–1
	2	u-component of wind	m s–1
	3	v-component of wind	m s–1
	4	Stream function	m2 s–1
	5	Velocity potential	m2 s–1
	6	Montgomery stream function	m2 s–2
	7	Sigma coordinate vertical velocity	s–1
	8	Vertical velocity (pressure)	Pa s–1
	9	Vertical velocity (geometric)	m s–1
	10	Absolute vorticity	s–1
	11	Absolute divergence	s–1
	12	Relative vorticity	s–1
	13	Relative divergence	s–1	
	14	Potential vorticity	K m2 kg–1 s–1
	15	Vertical u-component shear	s–1
	16	Vertical v-component shear	s–1
	17	Momentum flux, u-component	N m–2
	18	Momentum flux, v-component	N m–2
	19	Wind mixing energy	J
	20	Boundary layer dissipation	W m–2
	21	Maximum wind speed*	m s–1
	22	Wind speed (gust)	m s–1
	23	u-component of wind (gust)	m s–1
	24	v-component of wind (gust)	m s–1
	25	Vertical speed shear	s–1
	26	Horizontal momentum flux	N m–2
	27	u-component storm motion	m s–1
	28	v-component storm motion	m s–1
	29	Drag coefficient	Numeric
	30	Frictional velocity	m s–1
	31	Turbulent diffusion coefficient for momentum	m2 s–1
	32	Eta coordinate vertical velocity	s–1
	33	Wind fetch	m
	34	Normal wind component**	m s–1
	35	Tangential wind component**	m s–1
	36	Amplitude function for Rossby wave envelope 	m s–1
		for meridional wind***
	37	Northward turbulent surface stress****	N m–2 s
	38	Eastward turbulent surface stress****	N m–2 s
	39	Eastward wind tendency due to 	m s–2
		parameterization
	40	Northward wind tendency due to 	m s–2
		parameterization
	41	u-component of geostrophic wind	m s–1
	42	v-component of geostrophic wind 	m s–1
	43	Geostrophic wind direction	degree true
	44	Geostrophic wind speed	m s–1
	45–191	Reserved
	192–254	Reserved for local use
	255	Missing
______________________
[bookmark: G2_CF42_02n]*	Parameter deprecated. See Regulation 92.6.2 and use another parameter instead.
**	In relation to local coordinate axes at a cell edge. 
***	This parameter is described in more detail by (a) Lee, S. and I.M. Held, 1993: Baroclinic wave packets in models and observations. J Atmos. Sci., 50:1413-1428, (b) Chang, E.K.M., 1993: Downstream development of baroclinic waves as inferred from regression analysis. J. Atmos. Sci., 50:2038-2053, (c) Archambault, H.M., D. Keyser and L.F. Bosart, 2010: Relationships between large-scale regime transitions and major cool-season precipitation events in the northeastern United States. Mon Wea. Rev., 138:3454-3473, and (d) Zimin, A.V., I. Szunyogh, B.R. Hung and E. Orr, 2006: Extracting envelopes of nonzonally propagating Rossby wave packets. Mon. Wea. Review, 134:1329–1333.
****	Statistical process 1 (Accumulation) does not change units.
[bookmark: G2_CF42_03]Product discipline 0 – Meteorological products, parameter category 3: mass
	Number	Parameter	Units
	0	Pressure	Pa
	1	Pressure reduced to MSL	Pa
	2	Pressure tendency	Pa s–1
	3	ICAO Standard Atmosphere Reference Height	m
	4	Geopotential	m2 s–2
	5	Geopotential height	gpm
	6	Geometric height	m
	7	Standard deviation of height	m
	8	Pressure anomaly	Pa
	9	Geopotential height anomaly	gpm
	10	Density	kg m–3
	11	Altimeter setting	Pa
	12	Thickness	m
	13	Pressure altitude	m
	14	Density altitude	m
	15	5-wave geopotential height	gpm
	16	Zonal flux of gravity wave stress	N m–2
	17	Meridional flux of gravity wave stress	N m–2
	18	Planetary boundary layer height	m
	19	5-wave geopotential height anomaly	gpm
	20	Standard deviation of sub-grid scale orography	m
	21	Angle of sub-gridscale orography	rad
	22	Slope of sub-gridscale orography	Numeric
	23	Gravity wave dissipation	W m–2
	24	Anisotropy of sub-gridscale orography	Numeric
	25	Natural logarithm of pressure in Pa	Numeric
	26	Exner pressure	Numeric
	27	Updraught mass flux	kg m–2 s–1
	28	Downdraught mass flux 	kg m–2 s–1
	29	Updraught detrainment rate 	kg m–3 s–1
	30	Downdraught detrainment rate 	kg m–3 s–1
	31–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_04]Product discipline 0 – Meteorological products, parameter category 4: short-wave radiation
	Number	Parameter	Units
	0	Net short-wave radiation flux (surface)*	W m–2
	1	Net short-wave radiation flux (top of atmosphere)*	W m–2
	2	Short-wave radiation flux*	W m–2
	3	Global radiation flux	W m–2
	4	Brightness temperature	K
	5	Radiance (with respect to wave number)	W m–1 sr–1
	6	Radiance (with respect to wavelength)	W m–3 sr–1
	7	Downward short-wave radiation flux	W m–2
	8	Upward short-wave radiation flux	W m–2
	9	Net short wave radiation flux	W m–2
	10	Photosynthetically active radiation	W m–2
	11	Net short-wave radiation flux, clear sky	W m–2
	12	Downward UV radiation	W m–2
	13	Direct short-wave radiation flux	W m–2
	14	Diffuse short-wave radiation flux	W m–2
	15–49	Reserved
	50	UV index (under clear sky)**	Numeric
	51	UV index**	Numeric
	52–191	Reserved
	192–254	Reserved for local use
	255	Missing
______________________
[bookmark: G2_CF42_04n]*	Parameter deprecated. See Regulation 92.6.2 and use another parameter instead.
**	The Global Solar UVI is formulated using the International Commission on Illumination (CIE) reference action spectrum for UV-induced erythema on the human skin (ISO 17166:1999/CIE S 007/E-1998).
	It is a measure of the UV radiation that is relevant to and defined for a horizontal surface. The UVI is a unitless quantity defined by the formula: 


	where Eλ is the solar spectral irradiance expressed in W / (m2·nanometre) at wavelength λ and dλ is the wave-length interval used in the summation. Ser λ is the erythema reference action spectrum, and ker is a constant equal to 40 m2 / W.
Product discipline 0 – Meteorological products, parameter category 5: long-wave radiation
	Number	Parameter	Units
	0	Net long-wave radiation flux (surface)*	W m–2
	1	Net long-wave radiation flux (top of atmosphere)*	W m–2
	2	Long-wave radiation flux*	W m–2
	3	Downward long-wave radiation flux	W m–2
	4	Upward long-wave radiation flux	W m–2
	5	Net long-wave radiation flux	W m–2
	6	Net long-wave radiation flux, clear sky	W m–2
	7	Brightness temperature	K
	8–191	Reserved
	192–254	Reserved for local use
	255	Missing
______________________
[bookmark: G2_CF42_05n]*	Parameter deprecated. See Regulation 92.6.2 and use another parameter instead.
[bookmark: G2_CF42_06]Product discipline 0 – Meteorological products, parameter category 6: cloud
	Number	Parameter	Units
	0	Cloud ice	kg m–2
	1	Total cloud cover	%
	2	Convective cloud cover	%
	3	Low cloud cover	%
	4	Medium cloud cover	%
	5	High cloud cover	%
	6	Cloud water	kg m–2
	7	Cloud amount	%
	8	Cloud type	(Code table 4.203)
	9	Thunderstorm maximum tops	m
	10	Thunderstorm coverage	(Code table 4.204)
	11	Cloud base	m
	12	Cloud top	m
	13	Ceiling	m
	14	Non-convective cloud cover	%
	15	Cloud work function	J kg–1
	16	Convective cloud efficiency	Proportion
	17	Total condensate*	kg kg–1
	18	Total column-integrated cloud water*	kg m–2
	19	Total column-integrated cloud ice*	kg m–2
	20	Total column-integrated condensate*	kg m–2
	21	Ice fraction of total condensate	Proportion
	22	Cloud cover	%
	23	Cloud ice mixing ratio*	kg kg–1
	24	Sunshine	Numeric
	25	Horizontal extent of cumulonimbus (CB)	%
	26	Height of convective cloud base	m
	27	Height of convective cloud top	m
	28	Number of cloud droplets per unit mass of air	kg–1
	29	Number of cloud ice particles per unit mass of air	kg–1
	30	Number density of cloud droplets	m–3
	31	Number density of cloud ice particles	m–3
	32	Fraction of cloud cover	Numeric
	33	Sunshine duration	s
	34	Surface long-wave effective total cloudiness	Numeric
	35	Surface short-wave effective total cloudiness	Numeric
	36	Fraction of stratiform precipitation cover	Proportion
	37	Fraction of convective precipitation cover	Proportion
	38	Mass density of cloud droplets	kg m–3
	39	Mass density of cloud ice	kg m–3
	40	Mass density of convective cloud water droplets	kg m–3
	41–46	Reserved
	47	Volume fraction of cloud water droplets**	Numeric
	48	Volume fraction of cloud ice particles**	Numeric
	49	Volume fraction of cloud (ice and/or water)**	Numeric
	50–191	Reserved
	192–254	Reserved for local use
	255	Missing
_____________________
[bookmark: G2_CF42_06n][bookmark: OLE_LINK3][bookmark: OLE_LINK2]*	Parameter deprecated. Use another parameter in parameter category 1: moisture instead.
**	The sum of the water and ice fractions may exceed the total due to overlap between the volumes containing ice and those containing liquid water.
[bookmark: G2_CF42_07]Product discipline 0 – Meteorological products, parameter category 7: thermodynamic stability
		indices
	Number	Parameter	Units
	0	Parcel lifted index (to 500 hPa)	K
	1	Best lifted index (to 500 hPa)	K
	2	K index	K
	3	KO index	K
	4	Total totals index	K
	5	Sweat index	Numeric
	6	Convective available potential energy	J kg–1
	7	Convective inhibition	J kg–1
	8	Storm relative helicity	J kg–1
	9	Energy helicity index	Numeric
	10	Surface lifted index	K
	11	Best (4-layer) lifted index	K
	12	Richardson number	Numeric
	13	Showalter index	K
	14	Reserved
	15	Updraught helicity	m2 s–2
	16	Bulk Richardson number	Numeric
	17	Gradient Richardson number	Numeric
	18	Flux Richardson number	Numeric
	19–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_013]Product discipline 0 – Meteorological products, parameter category 13: aerosols
	Number	Parameter	Units
	0	Aerosol type	(Code table 4.205)
	1–191	Reserved
	192–254	Reserved for local use
	255	Missing
Product discipline 0 – Meteorological products, parameter category 14: trace gases
	Number	Parameter	Units
	0	Total ozone	DU
	1	Ozone mixing ratio	kg kg–1
	2	Total column integrated ozone	DU
	3–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_015]Product discipline 0 – Meteorological products, parameter category 15: radar
	Number	Parameter	Units
	0	Base spectrum width	m s–1
	1	Base reflectivity	dB
	2	Base radial velocity	m s–1
	3	Vertically integrated liquid water (VIL)	kg m–2
	4	Layer-maximum base reflectivity	dB
	5	Precipitation	kg m–2
	6	Radar spectra (1)	–
	7	Radar spectra (2)	–
	8	Radar spectra (3)	–
	9	Reflectivity of cloud droplets	dB
	10	Reflectivity of cloud ice	dB
	11	Reflectivity of snow	dB
	12	Reflectivity of rain	dB
	13	Reflectivity of graupel	dB
	14	Reflectivity of hail	dB
	15	Hybrid scan reflectivity	dB
	16	Hybrid scan reflectivity height	m
	17–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_016]Product Discipline 0 – Meteorological products, parameter category 16: forecast radar imagery
	Number	Parameter	Units
	0	Equivalent radar reflectivity factor for rain	mm6 m–3
	1	Equivalent radar reflectivity factor for snow	mm6 m–3
	2	Equivalent radar reflectivity factor for 	mm6 m–3
		parameterized convection
	3	Echo top	m
	4	Reflectivity	dB
	5	Composite reflectivity	dB
[bookmark: G2_CF42_016n]	6–191	Reserved
	192–254	Reserved for local use
	255	Missing

Note:	Decibel (dB) is a logarithmic measure of the relative power, or of the relative values of two flux densities, especially of sound intensities and radio and radar power densities.  In radar meteorology, the logarithmic scale (dBZ) is used for measuring radar reflectivity factor (obtained from the American Meteorological Society Glossary of Meteorology).
Product discipline 0 – Meteorological products, parameter category 17: electrodynamics
	Number	Parameter	Units
	0	Lightning strike density	m–2 s–1
[bookmark: G2_CF42_018]Product discipline 0 – Meteorological products, parameter category 18: nuclear/radiology
	Number	Parameter	Units
	0	Air concentration of caesium 137	Bq m–3
	1	Air concentration of iodine 131	Bq m–3
	2	Air concentration of radioactive pollutant	Bq m–3
	3	Ground deposition of caesium 137	Bq m–2
	4	Ground deposition of iodine 131	Bq m–2
	5	Ground deposition of radioactive pollutant	Bq m–2
	6	Time-integrated air concentration of caesium	Bq s m–3
		pollutant (see Note 1)
	7	Time-integrated air concentration of iodine	Bq s m–3
		pollutant (see Note 1)
	8	Time-integrated air concentration of radioactive	Bq s m–3
		pollutant (see Note 1)
	9	Reserved
	10	Air concentration	Bq m–3
	11	Wet deposition	Bq m–2
	12	Dry deposition	Bq m–2
	13	Total deposition (wet + dry)	Bq m–2
	14–191	Reserved
	192–254	Reserved for local use
	255	Missing

[bookmark: G2_CF42_018n]Notes:
(1)	Statistical process 1 (Accumulation) does not change units. It is recommended to use another parameter without the word “time-integrated” in its name and accumulation in PDT. 
(2)	Parameters from 10 onward may be used in combination with product definition templates 4.40 – 4.43 and Common Code table C–14 (Code table 4.230) to represent any type of radioisotope.
[bookmark: G2_CF42_019]Product discipline 0 – Meteorological products, parameter category 19: physical atmospheric
		properties
	Number	Parameter	Units
	0	Visibility	m
	1	Albedo	%
	2	Thunderstorm probability	%
	3	Mixed layer depth	m
	4	Volcanic ash	(Code table 4.206)
	5	Icing top	m
	6	Icing base	m
	7	Icing	(Code table 4.207)
	8	Turbulence top	m
	9	Turbulence base	m
	10	Turbulence	(Code table 4.208)
	11	Turbulent kinetic energy	J kg–1
	12	Planetary boundary-layer regime	(Code table 4.209)
	13	Contrail intensity	(Code table 4.210)
	14	Contrail engine type	(Code table 4.211)
	15	Contrail top	m
	16	Contrail base	m
	17	Maximum snow albedo (see Note 1)	%
	18	Snow free albedo	%
	19	Snow albedo	%
	20	Icing	%
	21	In-cloud turbulence	%
	22	Clear air turbulence (CAT)	%
	23	Supercooled large droplet probability (see Note 2)	%
	24	Convective turbulent kinetic energy	J kg–1
	25	Weather	(Code table 4.225)
	26	Convective outlook	(Code table 4.224)
	27	Icing scenario	(Code table 4.227)
	28	Mountain wave turbulence (eddy dissipation rate)	m2/3 s–1
	29–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_019n]
Notes:
(1)	Parameter deprecated. See Regulation 92.6.2 and use another parameter instead.
(2)	Supercooled large droplets (SLD) are defined as those with a diameter greater than 50 microns.
[bookmark: G2_CF42_020]Product discipline 0 – Meteorological products, parameter category 20: atmospheric chemical
		constituents
	Number	Parameter	Units
	0	Mass density (concentration)	kg m–3
	1	Column-integrated mass density (see Note)	kg m–2
	2	Mass mixing ratio (mass fraction in air)	kg kg–1
	3	Atmosphere emission mass flux	kg m–2 s–1
	4	Atmosphere net production mass flux	kg m–2 s–1
	5	Atmosphere net production and emission mass flux	kg m–2 s–1
	6	Surface dry deposition mass flux	kg m–2 s–1
	7	Surface wet deposition mass flux	kg m–2 s–1
	8	Atmosphere re-emission mass flux	kg m–2 s–1
	9	Wet deposition by large-scale precipitation mass 	kg m–2 s–1
		flux
	10	Wet deposition by convective precipitation mass 	kg m–2 s–1
		flux
	11	Sedimentation mass flux	kg m–2 s–1
	12	Dry deposition mass flux	kg m–2 s–1
	13	Transfer from hydrophobic to hydrophilic	kg kg–1 s–1
	14	Transfer from SO2 (sulphur dioxide) to SO4	kg kg–1 s–1
		(sulphate)
	15–49	Reserved
	50	Amount in atmosphere	mol
	51	Concentration in air	mol m–3
	52	Volume mixing ratio (fraction in air)	mol mol–1
	53	Chemical gross production rate of concentration	mol m–3 s–1
	54	Chemical gross destruction rate of concentration	mol m–3 s–1
	55	Surface flux	mol m–2 s–1
	56	Changes of amount in atmosphere (see Note)	mol s–1
	57	Total yearly average burden of the atmosphere	mol
	58	Total yearly averaged atmospheric loss (see Note)	mol s–1
	59	Aerosol number concentration	m–3
	60–99	Reserved
	100	Surface area density (aerosol)	m–1
	101	Vertical visual range	m
	102	Aerosol optical thickness	Numeric
	103	Single scattering albedo	Numeric
	104	Asymmetry factor	Numeric
	105	Aerosol extinction coefficient	m–1
	106	Aerosol absorption coefficient	m–1
	107	Aerosol lidar backscatter from satellite	m–1 sr–1
	108	Aerosol lidar backscatter from the ground	m–1 sr–1
	109	Aerosol lidar extinction from satellite	m–1
	110	Aerosol lidar extinction from the ground	m–1
	111–191	Reserved
	192–254	Reserved for local use
	255	Missing

[bookmark: G2_CF42_020n]Note:	FirstFixedSurface and SecondFixedSurface of Code table 4.5 (Fixed surface types and units) to define the vertical extent, i.e. FirstFixedSurface can be set to 1 (Ground or water surface) and SecondFixedSurface set to 7 (Tropopause) for a restriction to the troposphere.
[bookmark: G2_CF42_0190]Product discipline 0 – Meteorological products, parameter category 190: CCITT IA5 string
	Number	Parameter	Units
	0	Arbitrary text string	CCITT IA5
	1–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_0191]Product discipline 0 – Meteorological products, parameter category 191: miscellaneous
	Number	Parameter	Units
	0	Seconds prior to initial reference time	s
		(defined in Section 1)
	1	Geographical latitude	°N
	2	Geographical longitude	°E
	3	Days since last observation	d
	4–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_10]Product discipline 1 – Hydrological products, parameter category 0: hydrology basic products
	Number	Parameter	Units
	0	Flash flood guidance 	kg m–2
		(Encoded as an accumulation over a floating
		subinterval of time between the reference time
		and valid time)
	1	Flash flood runoff 	kg m–2
		(Encoded as an accumulation over a floating
		subinterval of time)
	2	Remotely sensed snow cover	(Code table 4.215)
	3	Elevation of snow-covered terrain	(Code table 4.216)
	4	Snow water equivalent per cent of normal	%
	5	Baseflow-groundwater runoff	kg m–2
[bookmark: G2_CF42n10][bookmark: G2_CF42_10n]	6	Storm surface runoff	kg m–2
	7	Discharge from rivers or streams	m3 s–1
	8	Groundwater upper storage	kg m–2
	9	Groundwater lower storage	kg m–2
	10	Side flow into river channel	m3 s–1 m–1
	11	River storage of water	m3
	12	Floodplain storage of water	m3
	13	Depth of water on soil surface	kg m–2
	14	Upstream accumulated precipitation	kg m–2
	15	Upstream accumulated snow melt	kg m–2
	16–191	Reserved
	192–254	Reserved for local use
	255	Missing

Notes:
(1)	Remotely sensed snow cover is expressed as a field of dimensionless, thematic values. The currently accepted values are for no-snow/no-cloud, 50, for clouds, 100, and for snow, 250 (see Code table 4.215).
(2)	A data field representing snow coverage by elevation portrays at which elevations there is a snow pack. The elevation values typically range from 0 to 90 in 100-metre increments. A value of 253 is used to represent a no-snow/no-cloud data point. A value of 254 is used to represent a data point at which snow elevation could not be estimated because of clouds obscuring the remote sensor (when using aircraft or satellite measurements).
 (3)	Snow water equivalent per cent of normal is stored in per cent of normal units. For example, a value of 110 indicates 110 per cent of the normal snow water equivalent for a given depth of snow.
[bookmark: G2_CF42_11]Product discipline 1 – Hydrological products, parameter category 1: hydrology probabilities
	Number	Parameter	Units
	0	Conditional per cent precipitation amount 	kg m–2
		fractile for an overall period
		(Encoded as an accumulation) 
	1	Per cent precipitation in a sub-period of an	%
		overall period
		(Encoded as per cent accumulation over
		the sub-period) 
	2	Probability of 0.01 inch of precipitation (POP) 	%
	3–191	Reserved
	192–254	Reserved for local use
	255	Missing
Product discipline 1 – Hydrological products, parameter category 2: inland water and
		sediment properties
	Number	Parameter	Units
	0	Water depth	m
	1	Water temperature	K
	2	Water fraction	Proportion
	3	Sediment thickness	m
	4	Sediment temperature	K
	5	Ice thickness	m
	6	Ice temperature	K
	7	Ice cover	Proportion
	8	Land cover (0 = water, 1 = land)	Proportion
	9	Shape factor with respect to salinity profile	–
	10	Shape factor with respect to temperature	–
		profile in thermocline
	11	Attenuation coefficient of water with respect	m–1
		to solar radiation
	12	Salinity	kg kg–1
	13	Cross-sectional area of flow in channel	m2
[bookmark: G2_CF42_20]Product discipline 2 – Land surface products, parameter category 0: vegetation/biomass
	Number	Parameter	Units
	0	Land cover (0 = sea, 1 = land)	Proportion
	1	Surface roughness	m
	2	Soil temperature***	K
	3	Soil moisture content*	kg m–2
	4	Vegetation	%
	5	Water runoff	kg m–2
	6	Evapotranspiration	kg–2 s–1
	7	Model terrain height	m
	8	Land use	(Code table 4.212)
	9	Volumetric soil moisture content**	Proportion
	10	Ground heat flux*	W m–2
	11	Moisture availability	%
	12	Exchange coefficient	kg m–2 s–1
	13	Plant canopy surface water	kg m–2
	14	Blackadar’s mixing length scale	m
	15	Canopy conductance	m s–1
	16	Minimal stomatal resistance	s m–1
	17	Wilting point*	Proportion
	18	Solar parameter in canopy conductance	Proportion
	19	Temperature parameter in canopy	Proportion
	20	Humidity parameter in canopy conductance	Proportion
	21	Soil moisture parameter in canopy conductance	Proportion
	22	Soil moisture***	kg m–3
	23	Column-integrated soil water***	kg m–2
	24	Heat flux	W m–2
	25	Volumetric soil moisture	m3 m–3
	26	Wilting point	kg m–3
	27	Volumetric wilting point	m3 m–3
	28	Leaf area index	Numeric
	29	Evergreen forest cover	Proportion
	30	Deciduous forest cover	Proportion
	31	Normalized differential vegetation index (NDVI)	Numeric
	32	Root depth of vegetation	m
	33	Water runoff and drainage****	kg m–2
	34	Surface water runoff****	kg m–2
	35	Tile class	Code table 4.243
	36	Tile fraction	Proportion
	37	Tile percentage	%
	38	Soil volumetric ice content (water equivalent) 	m3 m–3
		(see Note)
	39–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_20n]
Note:	For parameter 38 (Parameter category 0), ice volume is expressed as if the ice content were melted to liquid water and then its volume measured in the liquid state. This may be understood in the same manner as water equivalent snow depth.
_____________________
*	Parameter deprecated. See Regulation 92.6.2 and use another parameter instead.
**	It is recommended not to use this parameter, but another one with a more descriptive unit.
***	Parameter deprecated. Use another parameter in parameter category 3: soil products instead.
****	Statistical process 1 (Accumulation) does not change units. 
[bookmark: G2_CF42_23]Product discipline 2 – Land surface products, parameter category 3: soil products
	Number	Parameter	Units
	0	Soil type	(Code table 4.213)
	1	Upper layer soil temperature*	K
	2	Upper layer soil moisture*	kg m–3
	3	Lower layer soil moisture*	kg m–3
	4	Bottom layer soil temperature*	K
	5	Liquid volumetric soil moisture (non-frozen)**	Proportion
	6	Number of soil layers in root zone	Numeric
	7	Transpiration stress-onset (soil moisture)**	Proportion
	8	Direct evaporation cease (soil moisture)**	Proportion
	9	Soil porosity**	Proportion
	10	Liquid volumetric soil moisture (non-frozen)	m3 m–3
	11	Volumetric transpiration stress-onset (soil moisture)	m3 m–3
	12	Transpiration stress-onset (soil moisture)	kg m–3
	13	Volumetric direct evaporation cease (soil moisture)	m3 m–3
	14	Direct evaporation cease (soil moisture)	kg m–3
	15	Soil porosity	m3 m–3
	16	Volumetric saturation of soil moisture	m3 m–3
	17	Saturation of soil moisture	kg m–3
	18	Soil temperature	K
	19	Soil moisture	kg m–3
	20	Column-integrated soil moisture	kg m–2
	21	Soil ice	kg m–3
	22	Column-integrated soil ice	kg m–2
	23	Liquid water in snow pack	kg m–2
	24	Frost index	K day–1
	25	Snow depth at elevation bands	kg m–2
	26–191	Reserved
	192–254	Reserved for local use
	255	Missing
______________________
[bookmark: G2_CF42_23n]*	Parameter deprecated. See Regulation 92.6.2 and use another parameter instead.
**	It is recommended not to use this parameter, but another one with a more descriptive unit.
[bookmark: G2_CF42_24]Product discipline 2 – Land surface products, parameter category 4: fire weather products
	Number	Parameter	Units
	0	Fire outlook	Code table 4.224
	1	Fire outlook due to dry thunderstorm	Code table 4.224
	2	Haines index	Numeric
	3	Fire burned area	%
	4	Fosberg index*	Numeric
	5	Forest Fire Weather Index (Canadian Forest	Numeric
		Service)
	6	Fine Fuel Moisture Code (Canadian Forest	Numeric
		Service)
	7	Duff Moisture Code (Canadian Forest Service)	Numeric
	8	Drought Code (Canadian Forest Service)	Numeric
	9	Initial Fire Spread Index (Canadian Forest Service)	Numeric
	10	Fire Buildup Index (Canadian Forest Service)	Numeric
	11	Fire Daily Severity Rating (Canadian Forest Service)	Numeric
	12–191	Reserved
	192–254	Reserved for local use
	255	Missing
______________________
*	The Fosberg index denotes the potential influence of weather on a wildland fire. It takes into account the combined effects of temperature, wind speed, relative humidity and precipitation. Higher values indicate a higher potential impact.
Product discipline 2 – Land surface products, parameter category 5: glaciers and inland ice
	Number	Parameter	Units
	1	Glacier temperature	K
[bookmark: G2_CF42_30] Product discipline 3 – Space products, parameter category 0: image format products
	Number	Parameter	Units
	0	Scaled radiance	Numeric
	1	Scaled albedo	Numeric
	2	Scaled brightness temperature	Numeric
	3	Scaled precipitable water	Numeric
	4	Scaled lifted index	Numeric
	5	Scaled cloud top pressure	Numeric
	6	Scaled skin temperature	Numeric
	7	Cloud mask	Code table 4.217
	8	Pixel scene type	Code table 4.218
	9	Fire detection indicator	Code table 4.223
	10–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_31]Product discipline 3 – Space products, parameter category 1: quantitative products
	Number	Parameter	Units
	0	Estimated precipitation	kg m–2
	1	Instantaneous rain rate	kg m–2 s–1
	2	Cloud top height	m
	3	Cloud top height quality indicator	Code table 4.219
	4	Estimated u-component of wind	m s–1
	5	Estimated v-component of wind	m s–1
	6	Number of pixel used	Numeric
	7	Solar zenith angle	°
	8	Relative azimuth angle	°
	9	Reflectance in 0.6 micron channel	%
	10	Reflectance in 0.8 micron channel	%
	11	Reflectance in 1.6 micron channel	%
	12	Reflectance in 3.9 micron channel	%
	13	Atmospheric divergence	s–1
	14	Cloudy brightness temperature	K
	15	Clear-sky brightness temperature	K
	16	Cloudy radiance (with respect to wave number)	W m–1 sr–1
	17	Clear-sky radiance (with respect to wave	W m–1 sr–1
		number)
	18	Reserved
	19	Wind speed	m s–1
[bookmark: U_u]	20	Aerosol optical thickness at 0.635 μm
	21	Aerosol optical thickness at 0.810 μm
	22	Aerosol optical thickness at 1.640 μm
	23	Angstrom coefficient
	24–26	Reserved
	27	Bidirectional reflectance factor (see Note 1)	numeric
	28	Brightness temperature	K
	29	Scaled radiance (see Note 2)	numeric
	30–191	Reserved
	192–254	Reserved for local use
	255	Missing

Notes:
(1)	The ratio of the radiant flux reflected by a surface to that reflected into the same reflected-beam geometry and wavelength range by an ideal (lossless) and diffuse (Lambertian) standard surface, irradiated under the same conditions.
(2)	Top of atmosphere radiance observed by a sensor, multiplied by pi and divided by the in-band solar irradiance. 
Product discipline 3 – Space products, parameter category 2: cloud properties
	Number	Parameter	Units
	0	Clear sky probability	%
	1	Cloud top temperature	K
	2	Cloud top pressure	Pa
	3	Cloud type	Code table 4.218
	4	Cloud phase	Code table 4.218
	5	Cloud optical depth	Numeric
	6	Cloud particle effective radius	m
	7	Cloud liquid water path	kg m–2
	8	Cloud ice water path	kg m–2
	9	Cloud albedo	Numeric
	10	Cloud emissivity	Numeric
	11	Effective absorption optical depth ratio	Numeric
Product discipline 3 – Space products, parameter category 3: flight rule conditions
	Number	Parameter	Units
	0	Probability of encountering marginal visual flight 	%
		rule conditions
	1	Probability of encountering low instrument flight 	%
		rule conditions
	2	Probability of encountering instrument flight 	%
		rule conditions
Product discipline 3 – Space products, parameter category 4: volcanic ash
	Number	Parameter	Units
	0	Volcanic ash probability	%
	1	Volcanic ash cloud top temperature	K
	2	Volcanic ash cloud top pressure	Pa
	3	Volcanic ash cloud top height	m
	4	Volcanic ash cloud emissivity	Numeric
	5	Volcanic ash effective absorption optical depth 	Numeric
		ratio
	6	Volcanic ash cloud optical depth	Numeric
	7	Volcanic ash column density	kg m–2
	8	Volcanic ash particle effective radius	m
Product discipline 3 – Space products, parameter category 5: sea-surface temperature
	Number	Parameter	Units
	0	Interface sea-surface temperature (see Note 1)	K
	1	Skin sea-surface temperature (see Note 2)	K
	2	Sub-skin sea-surface temperature (see Note 3)	K
	3	Foundation sea-surface temperature (see Note 4)	K
	4	Estimated bias between sea-surface 	K
		temperature and standard
	5	Estimated standard deviation between sea- 	K
		surface temperature and standard

Notes:
(1)	Theoretical temperature at the precise air-sea interface.
(2)	Temperature of the water across a very small depth (approximately the upper 20 micrometers).
(3)	Temperature at the base of the thermal skin layer.
(4)	Temperature of the water column free of diurnal temperature variability or equal to the SST sub-skin in the absence of any diurnal signal.
Product discipline 3 – Space products, parameter category 6: solar radiation
	Number	Parameter	Units
	0	Global solar irradiance (see Note 1)	W m–2
	1	Global solar exposure (see Note 2)	J m–2
	2	Direct solar irradiance (see Note 3)	W m–2
	3	Direct solar exposure (see Note 4)	J m–2
	4	Diffuse solar irradiance (see Note 5)	W m–2
	5	Diffuse solar exposure (see Note 6)	J m–2

Notes:
(1)	The solar flux per unit area received from a solid angle of 2π sr on a horizontal surface.
(2)	Time integral of global solar irradiance.
(3)	The solar flux per unit area received from the solid angle of the sun’s disc on a surface normal to the sun direction.
(4)	Time integral of direct solar irradiance.
 (5)	The solar flux per unit area received from a solid angle of 2π sr, except for the solid angle of the sun's disc, on a horizontal surface.
(6)	Time integral of diffuse solar irradiance.
[bookmark: G2_CF42_100]Product discipline 10 – Oceanographic products, parameter category 0: waves
	Number	Parameter	Units
	0	Wave spectra (1)	–
	1	Wave spectra (2)	–
	2	Wave spectra (3)	–
	3	Significant height of combined wind waves	m
		and swell
	4	Direction of wind waves	degree true
	5	Significant height of wind waves	m
	6	Mean period of wind waves	s
	7	Direction of swell waves	degree true
	8	Significant height of swell waves	m
	9	Mean period of swell waves	s
	10	Primary wave direction	degree true
	11	Primary wave mean period	s
	12	Secondary wave direction	degree true
	13	Secondary wave mean period	s
	14	Direction of combined wind waves and swell	degree true
	15	Mean period of combined wind waves and swell	s
	16	Coefficient of drag with waves	–
	17	Friction velocity	m s–1
	18	Wave stress	N m–2
	19	Normalized wave stress	–
	20	Mean square slope of waves	–
	21	u-component surface Stokes drift	m s–1
	22	v-component surface Stokes drift	m s–1
	23	Period of maximum individual wave height	s
	24	Maximum individual wave height	m
	25	Inverse mean wave frequency	s
	26	Inverse mean frequency of wind waves	s 
	27	Inverse mean frequency of total swell	s 
	28	Mean zero-crossing wave period	s
	29	Mean zero-crossing period of wind waves	s
	30	Mean zero-crossing period of total swell	s
	31	Wave directional width	–
	32	Directional width of wind waves	–
	33	Directional width of total swell	–
	34	Peak wave period	s
	35	Peak period of wind waves	s
	36	Peak period of total swell	s
	37	Altimeter wave height	m
	38	Altimeter corrected wave height	m
	39	Altimeter range relative correction	–
	40	10-metre neutral wind speed over waves	m s–1
	41	10-metre wind direction over waves	° 
	42	Wave energy spectrum	m2 s rad–1
	43	Kurtosis of the sea-surface elevation due to 	–
		waves
	44	Benjamin–Feir index	– 
	45	Spectral peakedness factor	s–1
	46–191	Reserved
	192–254	Reserved for local use
	255	Missing
*	Further information concerning the wave parameters can be found in the Guide to Wave Analysis and Forecasting (WMO-No. 702).
[bookmark: G2_CF42_101]Product discipline 10 – Oceanographic products, parameter category 1: currents
	Number	Parameter	Units
	0	Current direction	degree true
	1	Current speed	m s–1
	2	u-component of current	m s–1
	3	v-component of current	m s–1
	4–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_102]Product discipline 10 – Oceanographic products, parameter category 2: ice
	Number	Parameter	Units
	0	Ice cover	Proportion
	1	Ice thickness	m
	2	Direction of ice drift	degree true
	3	Speed of ice drift	m s–1
	4	u-component of ice drift	m s–1
	5	v-component of ice drift	m s–1
	6	Ice growth rate	m s–1
	7	Ice divergence	s–1
	8	Ice temperature	K
	9	Module of ice internal pressure*	Pa m
	10	Zonal vector component of vertically	Pa m 
		integrated ice internal pressure
	11	Meridional vector component of vertically 	Pa m 
		integrated ice internal pressure
	12	Compressive ice strength	N m–1
	13–191	Reserved
	192–254	Reserved for local use
	255	Missing
*	Ice internal pressure or stress (Pa m) is the integrated pressure across the vertical thickness of a layer of ice. It is produced when concentrated ice reacts to external forces such as wind and ocean currents.
[bookmark: G2_CF42_103]Product discipline 10 – Oceanographic products, parameter category 3: surface properties
	Number	Parameter	Units
	0	Water temperature	K
	1	Deviation of sea level from mean	m
	2–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_104]Product discipline 10 – Oceanographic products, parameter category 4: subsurface properties 
	Number	Parameter	Units
	0	Main thermocline depth	m
	1	Main thermocline anomaly	m
	2	Transient thermocline depth	m
	3	Salinity	kg kg–1
	4	Ocean vertical heat diffusivity	m2 s–1
	5	Ocean vertical salt diffusivity	m2 s–1
[bookmark: OLE_LINK1]	6	Ocean vertical momentum diffusivity	m2 s–1
	7	Bathymetry	m
	8–10	Reserved
	11	Shape factor with respect to salinity profile	–
	12	Shape factor with respect to temperature	–
		profile in thermocline
	13	Attenuation coefficient of water with respect to	m–1
		solar radiation
	14	Water depth	m
	15	Water temperature	K
	16–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF42_10191]Product discipline 10 – Oceanographic products, parameter category 191: miscellaneous
	Number	Parameter	Units
	0	Seconds prior to initial reference time	s
		(defined in Section 1)
	1	Meridional overturning stream function	m3 s–1
	2	Reserved
	3	Days since last observation	d
	4–191	Reserved
	192–254	Reserved for local use
	255	Missing
[bookmark: G2_CF43]


· [bookmark: A2017_2_6_3]2017-2.6.3(CM-I)/Amendments to current version of GRIB edition 3

Amend:

in Vertical Coordinate Template Component 5.0 - Vertical Level,
	Byte No.	Contents
	1		Type of first fixed surface (see Code table 5.1)
	2		Scale factor of first fixed surface
	3-6		Scaled value of first fixed surface

in Vertical Coordinate Template Component 5.1 - Vertical layer,
	Byte No.	Contents
	1		Type of first fixed surface (see Code table 5.1)
	2		Scale factor of first fixed surface
	3-6		Scaled value of first fixed surface
	7		Type of second fixed surface (see Code table 5.1)
	8		Scale factor of second fixed surface
	9-12		Scaled value of second fixed surface

in Data Representation Template Component 8.0 - Simple packing,

Note:
(1)	Management of explicitly missing values is an alternative to bit-map use within Section 9; it is intended to reduce the whole GRIB message size and to provide better performance when decoding data with missing values.

in Data Representation Template Component 8.1 8.4 - IEEE floating point,

Should be component 8.1 not 8.4



· [bookmark: A2017_2_6_4]2017-2.6.4(CM-I)/Template for Gaussian and other grids
[bookmark: _Toc459185338]
ADD:

Horizontal Domain Template Component 4.5 – Latitudes simple packing 
	Byte No.	Contents
	1-2	Number of parallels (2)
	5	Latitudes Generating algorithm (code table 4.x)
	6-13	Latitude Reference Value. (IEEE 64-bit floating-point)
	14-15	Latitude Binary scale factor
	16-17	Latitude Decimal scale factor
	18	Number of bits used for each latitude value
	19-20	Nblat - Number of bytes of latitude encoded data
	21–Nblat		Latitude simple packing encoded data

Notes: The template provides an ordered list of latitudes (parallels) and shall be combined with a definition of the longitudes per parallel.  Unsigned.

Code table 4.x – Latitudes generating algorithm
	Code figure	Meaning
		Gaussian quadrature points
		Regular latitudes
		Shifted regular latitudes
		Chebyskev nodes 
	255	Missing

Horizontal Domain Template Component 4.6 –Periodic Longitudes with number of points per parallel
	Byte No.	Contents
	1-8	Longitude of first point (IEEE 64-bit floating point)
	9-10	NP - Number of parallels (1)
	11-11+2*NP	Number of points per parallel

Notes: unsigned.


Horizontal Domain Template Component 4.7 – Periodic Longitudes with number of points per parallel and Longitude of first point per parallel
	Byte No.	Contents
	1-2	NP - Number of parallels (1) 
	5-5+2*NP	Number of points per parallel
	6+NP-6+16*NP	Longitude of first point per parallel (IEEE 64-bit floating point)

Notes: unsigned

Horizontal Domain Template Component 4.8 – Non-periodic Longitudes with number of points per parallel
	Byte No.	Contents
	1-2	NP - Number of parallels (2)
	5-12	Longitude of first point per parallel (IEEE 64-bits floating point)
	13-20	Longitude of last point per parallel (IEEE 64-bits floating point)
	20-20 +2*NP		Number of points per parallel

Note: Longitude of first point per parallel shall not be equal to longitude of last point per parallel unsigned.

Horizontal Domain Template Component 4.9 – Regular Latitudes 
	Byte No.	Contents
	1-4	Nj – number of points along a meridian
	5-8	Basic angle of the initial production domain (see Note 1)
	9-12	Subdivisions of basic angle used to define extreme latitudes, and 
		direction increments (see Note 1)
	13-16	La1 – latitude of first grid point (see Note 1)
	17	Resolution and component flags (see Flag table 4.1)
	18-21	La2 – latitude of last grid point (see Note 1)
	22-25	Dj – j direction increment (see Notes 1 and 2)

Notes:
(1)	Basic angle of the initial production domain and subdivisions of this basic angle are provided to manage cases where the recommended unit of 10–6 degrees is not applicable to describe the extreme longitudes and latitudes, and direction increments. For these last six descriptors, the unit is equal to the ratio of the basic angle and the subdivisions number.  For ordinary cases, zero and missing values should be coded, equivalent to respective values of 1 and 106 (10–6 degrees unit). 
(2)	Direction increments are unsigned and direction of increment is represented in the scanning mode.

Horizontal Domain Template Component 4.10 – Regular longitudes 
	Byte No.	Contents
	1-4	Ni – number of points along a parallel
	9-12	Basic angle of the initial production domain (see Note 1)
	13-16	Subdivisions of basic angle used to define extreme longitudes, and
		direction increments (see Note 1)
	21-24	Lo1 – longitude of first grid point (see Note 1)
	30-33	Lo2 – longitude of last grid point (see Note 1)
	34-37	Di – i direction increment (see Notes 1 and 2)

Notes:
(1)	Basic angle of the initial production domain and subdivisions of this basic angle are provided to manage cases where the recommended unit of 10–6 degrees is not applicable to describe the extreme longitudes and latitudes, and direction increments. For these last six descriptors, the unit is equal to the ratio of the basic angle and the subdivisions number.  For ordinary cases, zero and missing values should be coded, equivalent to respective values of 1 and 106 (10–6 degrees unit). 
(2)	Direction increments are unsigned and direction of increment is represented in the scanning mode.

Horizontal Domain Template Component 4.9 – Selection of latitudes  
	Byte No.	Contents
	1-2	First latitude rank
	3-4	Last latitude rank

Horizontal Domain Template Component 4.10 – Selection of points per parallel
	Byte No.	Contents
	1 - 2	NP - Number of parallels (1)
	5 - 5+NP 	Parallel first point ranks
	5+NP - 5+2*NP 	Parallel last point ranks

Note: unsigned
Horizontal Domain Template 4.x1 – Latitudes simple packing, Periodic Longitudes with number of points per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.6	Periodic longitudes with number of points per parallel
Horizontal Domain Template 4.x2 – Latitudes simple packing, Periodic Longitudes with number of points per parallel and longitude of first point per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.7	Periodic longitudes with number of points per parallel and longitude 
		of first point per parallel
Horizontal Domain Template 4.x3 – Latitudes simple packing, non-periodic Longitudes with number of points per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.8	Non-periodic longitudes with number of points per parallel
Horizontal Domain Template 4.x4 – Latitudes simple packing, regular Longitudes on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.10	Regular longitudes
Horizontal Domain Template 4.x5 – Regular Latitudes, Periodic Longitudes with number of points per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.6	Periodic longitudes with number of points per parallel
Horizontal Domain Template 4.x6 – Regular Latitudes, Periodic Longitudes with number of points per parallel and longitude of first point per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.7	Periodic longitudes with number of points per parallel and longitude 
		of first point per parallel
Horizontal Domain Template 4.x7 – Regular Latitudes, non-periodic Longitudes with number of points per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.8	Non-periodic longitudes with number of points per parallel
Horizontal Domain Template 4.x8 – Regular Latitudes, regular Longitudes on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.10	Regular longitudes 
Horizontal Domain Template 4.x9 – Latitudes simple packing, Periodic Longitudes with number of points per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.6	Periodic longitudes with number of points per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
Horizontal Domain Template 4.x10 – Latitudes simple packing, Periodic Longitudes with number of points per parallel and longitude of first point per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.7	Periodic longitudes with number of points per parallel and longitude 
		of first point per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
Horizontal Domain Template 4.x11 – Latitudes simple packing, non-periodic Longitudes with number of points per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.8	Non-periodic longitudes with number of points per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
Horizontal Domain Template 4.x12 – Latitudes simple packing, regular Longitudes on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.10	Regular longitudes
	4.11	Selection of latitudes
	4.13	Selection of longitudes
Horizontal Domain Template 4.x13 – Regular Latitudes, Periodic Longitudes with number of points per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.6	Periodic longitudes with number of points per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
Horizontal Domain Template 4.x14 – Regular Latitudes, Periodic Longitudes with number of points per parallel and longitude of first point per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.7	Periodic longitudes with number of points per parallel and longitude of 
		first point per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
Horizontal Domain Template 4.x15 – Regular Latitudes, non-periodic Longitudes with number of points per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.8	Non-periodic longitudes with number of points per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
Horizontal Domain Template 4.x16 – Regular Latitudes, regular Longitudes on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.10	Regular longitudes 
	4.11	Selection of latitudes
	4.13	Selection of longitudes
Horizontal Domain Template 4.y1 – Rotated Latitudes simple packing, Periodic Longitudes with number of points per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.6	Periodic longitudes with number of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y2 – Rotated Latitudes simple packing, Periodic Longitudes with number of points per parallel and longitude of first point per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.7	Periodic longitudes with number of points per parallel and longitude of 
		first point per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y3 – Rotated Latitudes simple packing, non-periodic Longitudes with number of points per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.8	Non-periodic longitudes with number of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y4 – Rotated Latitudes simple packing, regular Longitudes on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.10	Regular longitudes
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y5 – Rotated Regular Latitudes, Periodic Longitudes with number of points per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.6	Periodic longitudes with number of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y6 – Rotated Regular Latitudes, Periodic Longitudes with number of points per parallel and longitude of first point per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.7	Periodic longitudes with number of points per parallel and longitude of 
		first point per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y7 – Rotated Regular Latitudes, non-periodic Longitudes with number of points per parallel on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.8	Non-periodic longitudes with number of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y8 – Rotated Regular Latitudes, regular Longitudes on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.10	Regular longitudes 
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y9 – Rotated Latitudes simple packing, Periodic Longitudes with number of points per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.6	Periodic longitudes with number of points per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y10 – Rotated Latitudes simple packing, Periodic Longitudes with number of points per parallel and longitude of first point per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.7	Periodic longitudes with number of points per parallel and longitude of 		first point per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y11 – Rotated Latitudes simple packing, non-periodic Longitudes with number of points per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.8	Non-periodic longitudes with number of points per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y12 – Rotated Latitudes simple packing, regular Longitudes on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.5	Latitudes simple packing
	4.10	Regular longitudes
	4.11	Selection of latitudes
	4.13	Selection of longitudes
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y13 – Rotated Regular Latitudes, Periodic Longitudes with number of points per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.6	Periodic longitudes with number of points per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y14 – Rotated Regular Latitudes, Periodic Longitudes with number of points per parallel and longitude of first point per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.7	Periodic longitudes with number of points per parallel and longitude of 		first point per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y15 – Rotated Regular Latitudes, non-periodic Longitudes with number of points per parallel on ellipsoidal planet, sub-grid
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.8	Non-periodic longitudes with number of points per parallel
	4.11	Selection of latitudes
	4.12	Selection of points per parallel
	4.2	Rotation of latitude/longitude coordinate system
Horizontal Domain Template 4.y16 – Rotated Regular Latitudes, regular Longitudes on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.9	Regular Latitudes
	4.10	Regular longitudes 
	4.11	Selection of latitudes
	4.13	Selection of longitudes
	4.2	Rotation of latitude/longitude coordinate system
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Add:

Horizontal Domain Template Component 4.13 – Latitude/longitude unstructured mesh simple packing 
	Byte No.	Contents
	1-4	Number of grid points
	5-12	Longitude Reference Value. (IEEE 64-bit floating-point)
	13-14	Longitude Binary scale factor 
	15-16	Longitude Decimal scale factor 
	17	Number of bits used for each longitude value 
	18-25	Latitude Reference Value. (IEEE 64-bit floating-point)
	26-27	Latitude Binary scale factor 
	28-29	Latitude Decimal scale factor 
	30	Number of bits used for each latitude value 
	31-34	Nblon - Number of bytes of longitude encoded data
	35 – 35+Nblon	Longitude simple packing encoded data
	36+Nblon - 37+Nblon	Nblat - Number of bytes of latitude encoded data
	38+Nblon – 38+Nblon+Nblat   Latitude simple packing encoded data
Horizontal Domain Template 4.z1 – Latitude/longitude unstructured mesh on ellipsoidal planet simple packing
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.13	Latitude/longitude unstructured grid simple packing
Horizontal Domain Template 4.z2 – Rotated Latitude/longitude unstructured mesh on ellipsoidal planet simple packing
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.13	Latitude/longitude unstructured grid simple packing
	4.2	Rotation of latitude/longitude coordinate system



· [bookmark: A2017_2_6_6]2017-2.6.6(CM-I)/Horizontal domain URL

Add:

Horizontal Domain Template Component 4.14 – URL 
	Byte No.	Contents
	1-2	scheme (code table)
	3	Nhost - number of bytes used by host
	4 - 4+Nhost	host
	5+Nhost - 6+Nhost	port (unsigned integer)
	7+Nhost - 9+Nhost	Npath -number of bytes used by path
	10+Nhost - 10+Nhost+Npath	path
	11+Nhost+Npath - 13+Nhost+Npath	Nquery -number of bytes used by query
	14+Nhost+Npath - 15+Nhost+Npath+Nquery	query

Note:
(1)	A URL is a Uniform Resource Locator that is identifying a web resource and is used in this context to locate and retrieve a GRIB message providing the template to be used.
	The syntax of the URL is:
		scheme://[host[:port]]/path[?query]
	where port and query are optional and can be missing.

Code table 4.x – URL scheme
	Code figure	Meaning
	0	http
	1	https
	2	ftp
	3	file
	65535	Missing

Horizontal Domain Template 4.9 – URL
Component Code	Component Name
	4.14	URL



· [bookmark: A2017_2_6_7]2017-2.6.7(CM-I)/Overlay Template URL

Overlay Template Component 9.1 – URL 
	Byte No.	Contents
	1-2	scheme (code table 9.0)
	3	Nhost - number of bytes used by host
	4 - 4+Nhost	host
	5+Nhost - 6+Nhost	port (unsigned integer)
	7+Nhost - 9+Nhost	Npath - number of bytes used by path
	10+Nhost - 10+Nhost+Npath	path
	11+Nhost+Npath - 13+Nhost+Npath	Nquery - number of bytes used by query
	14+Nhost+Npath - 15+Nhost+Npath+Nquery	query

Note:
(1)	A URL is a Uniform Resource Locator that is identifying a web resource and is used in this context to locate and retrieve a GRIB message providing the overlay field.
	The syntax of the URL is:
	scheme://host[:port]/path[?query]
	where port and query are optional and can be missing.

Code table 9.0 – URL scheme
	Code figure	Meaning
	0	http
	1	https
	2	ftp
	3	file
	65535	Missing

Overlay Template 9.1 – URL
Component Code	Component Name
	9.1	URL



· [bookmark: A2017_2_6_8]2017-2.6.8(CM-I)/Vertical Domain template and template component for model levels

Vertical Domain Template Component 5.2 – Model level parameters list  
	Byte No.	Contents
	1-4	NP - Number of parameters
	5	Algorithm to compute height, depth or pressure level (code table 		5.2)
	6 - 6+NP*4	List of parameters. (IEEE 32-bit floating-point)

Note:
(1)	The list of parameters is ordered and the algorithm to compute height, depth or pressure has to be clearly explained in code table 5.x.

Code Table 5.2 – Algorithm to compute height, depth or pressure level
	Code figure	Meaning
	0	The atmosphere is divided into NLEV layers. These layers are 			defined by the pressures at the interfaces between them (the 			‘half-levels’), and these pressures are given by pk+1/2 = Ak+1/2 + 		Bk+1/2 ps (1) for 0 ≤ k ≤ NLEV. The Ak+1/2 and Bk+1/2 are constants 		whose values effectively define the vertical coordinate and ps is 		the surface pressure field.
		The values of the A k+1/2 and Bk+1/2 for all 0 ≤ k ≤ NLEV are the 		list of parameters an ps is the auxiliary field needed to compute 		the pressure pk associated with each model level (middle of 				layer) from pk = 1/2 (pk−1/2 + pk+1/2) with 1 ≤ k ≤ NLEV by using 		(1) and the surface pressure field.
	255	Missing

Vertical Domain Template Component 5.3 – URL of auxiliary fields for model levels
	Byte No.	Contents
	1-2	scheme (code table 5.3)
	3	Nhost - number of bytes used by host
	4 - 4+Nhost	host
	5+Nhost - 6+Nhost	port (unsigned integer)
	7+Nhost - 9+Nhost	Npath -number of bytes used by path
	10+Nhost - 10+Nhost+Npath	path
	11+Nhost+Npath - 13+Nhost+Npath	Nquery -number of bytes used by query
	14+Nhost+Npath - 15+Nhost+Npath+Nquery	query

Note:
(1)	A URL is a Uniform Resource Locator that is identifying a web resource and is used in this context to locate and retrieve a GRIB message providing the fields to be used to compute height, depth or pressure for a given model level.
	The syntax of the URL is:
	scheme://host[:port]/path[?query]
	where port and query are optional and can be missing.

Code table 5.3 – URL scheme
	Code figure	Meaning
	0	http
	1	https
	2	ftp
	3	file
	65535	Missing

Vertical Domain Template Component 5.4 – Model level
	Byte No.	Contents
	1-4	Model level
	

Vertical Domain Template Component 5.5 – URL of model level parameters list
	Byte No.	Contents
	1-2	scheme (code table 5.x)
	3	Nhost - number of bytes used by host
	4 - 4+Nhost	host
	5+Nhost - 6+Nhost	port (unsigned integer)
	7+Nhost - 9+Nhost	Npath -number of bytes used by path
	10+Nhost - 10+Nhost+Npath	path
	11+Nhost+Npath - 13+Nhost+Npath	Nquery -number of bytes used by query
	14+Nhost+Npath - 15+Nhost+Npath+Nquery	query

Note:
(1)	A URL is a Uniform Resource Locator that is identifying a web resource and is used in this context to locate and retrieve a GRIB message providing the list of model levels and the algorithm to be used to compute height, depth or pressure for a given model level.
	The syntax of the URL is:
	scheme://host[:port]/path[?query]
	where port and query are optional and can be missing.

Vertical Domain Template 5.2 – Model level with list of parameters and URL of auxiliary fields
Component Code	Component Name
	5.4	Model level
	5.2	Model level parameters list  
	5.3	URL of auxiliary fields for model levels


Vertical Domain Template 5.3 – Model level with URL of list of parameters and URL of auxiliary fields
Component Code	Component Name
	5.4	Model level
	5.5	URL of model level parameters list  
	5.3	URL of auxiliary fields for model levels


Vertical Domain Template 5.5 – Layer of model level with list of parameters and URL of auxiliary fields
Component Code	Component Name
	5.4	Model level
	5.4	Model level
	5.2	Model level parameters list  
	5.3	URL of auxiliary fields for model levels

Vertical Domain Template 5.6 – Layer of model level with URL of list of parameters and URL of auxiliary fields
Component Code	Component Name
	5.4	Model level
	5.4	Model level
	5.5	URL of model level parameters list  
	5.3	URL of auxiliary fields for model levels
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Horizontal Domain Template Component 4.14 – Latitude/longitude irregular grid simple packing 
	Byte No.	Contents
	1-2	Ni - Number of columns (1)
	3-4	Nj - Number of rows (1)
	5-12	Longitude Reference Value. (IEEE 64-bit floating-point)
	13-14	Longitude Binary scale factor 
	15-16	Longitude Decimal scale factor 
	17	Number of bits used for each longitude value 
	18-25	Latitude Reference Value. (IEEE 64-bit floating-point)
	26-27	Latitude Binary scale factor 
	28-29	Latitude Decimal scale factor 
	30	Number of bits used for each latitude value 
	31-34	Nblon - Number of bytes of longitude encoded data
	35 – 35+Nblon	Longitude simple packing encoded data
	36+Nblon - 37+Nblon	Nblat - Number of bytes of latitude encoded data
	38+Nblon – 38+Nblon+Nblat	Latitude simple packing encoded data

Notes:
(1)	Unsigned

Horizontal Domain Template 4.y1 – Latitude/longitude irregular grid on ellipsoidal planet simple packing
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.14	Latitude/longitude irregular grid simple packing

Horizontal Domain Template 4.y2 – Rotated Latitude/longitude irregular grid on ellipsoidal planet simple packing
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.14	Latitude/longitude irregular grid simple packing
	4.2	Rotation of latitude/longitude coordinate system


· [bookmark: A2017_2_6_10]2017-2.6.10(CM-I)/Templates for spherical harmonics

Horizontal Domain Template Component 4.15 – Spherical harmonic coefficients
	Byte No.	Contents
	1-2	J – pentagonal resolution parameter (1)
	3-4	K – pentagonal resolution parameter (1)
	5-6	M – pentagonal resolution parameter (1)
	7	Representation type indicating the method used to define the 			norm (see Code table 4.x)
	8	Representation mode indicating the order of the coefficients (see 		Code table 4.y)

Notes:
(1) unsigned
(2) The pentagonal representation of resolution is general. Some common truncations are special cases of the pentagonal one:
	Triangular:	M = J = K
	Rhomboidal:	K = J + M
	Trapezoidal:	K = J, K > M

Code table 4.x – Spectral data representation type
	Code figure	Meaning
	1	The associated Legendre functions of the first kind are defined by:


		 = 

		
		A field F(λ, μ) is represented by:

	

		where    is the longitude,

	 the sine of latitude,


	and  the complex conjugate of 

Code table 4.y – Spectral data representation mode
	Code figure	Meaning
	0	Reserved
	1	The complex numbers [image: ](see code figure 1 in Code table 3.6) are 		stored for m ≥ 0 as pairs of real numbers Re([image: ]), Im([image: ]) ordered 		with n increasing from m to N(m), first for m = 0 and then for m = 		1, 2, ... M (see Note)
	2–254	Reserved
	255	Missing

Note:	Values of N(m) for common truncation cases:
	Triangular:	M = J = K,	N(m) = J
	Rhomboidal:	K = J + M,	N(m) = J + m
	Trapezoidal:	K = J, K > M,	N(m) = J

Horizontal Domain Template 4.y1 – Spherical harmonic coefficients on ellipsoidal planet 
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.15	Spherical harmonic coefficients

Horizontal Domain Template 4.y2 – Rotated Spherical harmonic coefficients on ellipsoidal planet
Component Code	Component Name
	4.0	Ellipsoid of revolution defined with axis lengths
	4.15	Spherical harmonic coefficients
	4.2	Rotation of latitude/longitude coordinate system

Data Representation Template Component 8.2 – Spherical harmonics coefficients, simple packing
	Byte No.	Contents
	1-4	Reference value (R) (IEEE 32-bit floating-point value)
	5-6	Binary scale factor (E)
	7-8	Decimal scale factor (D)
	9	Number of bits used for each packed value
10-13	Real part of (0.0) coefficient (IEEE 32-bit floating-point value)

Notes:
(1)	Removal of the real part of (0.0) coefficient from packed data is intended to reduce the variability of the coefficients, in order to improve packing accuracy.
(2)	For some spectral representations, the (0.0) coefficient represents the mean value of the parameter represented.

Data Representation Template Component 8.3 – Spherical harmonics coefficients, complex packing 
	Byte No.	Contents
	1-4	P – Laplacian scaling factor (expressed in 10–6 units)
	5-6	JS – pentagonal resolution parameter of the unpacked subset 			(see Note 1)
	7-8	KS	 – pentagonal resolution parameter of the unpacked subset 		(see Note 1)
	9-10	MS – pentagonal resolution parameter of the unpacked subset 			(see Note 1)
	11-14	TS	 – total number of values in the unpacked subset (see Note 		1)
	15	Precision of the unpacked subset (see Code table 8.z)

Notes:
(1)	The unpacked subset is a set of values defined in the same way as the full set of values (on a spectrum limited to JS, KS and MS), but on which scaling and packing are not applied. Associated values are stored in octets 6 onwards of Section 7.
(2)	The remaining coefficients are multiplied by (n x (n+1))P, scaled and packed. The operator associated with this multiplication is derived from the Laplacian operator on the sphere.
(3)	The retrieval formula for a coefficient of wave number n is then:
		Y = (R + X x 2E) x10–D x (n x (n+1))–P where X is the packed scaled value associated with the coefficient.

Data Representation Template 4.z1 – Spherical harmonic coefficients, simple packing
Component Code	Component Name
	8.2	Spherical harmonics coefficients, simple packing

Data Representation Template 4.z1 – Spherical harmonic coefficients, complex packing
Component Code	Component Name
	8.3	Spherical harmonics coefficients, complex packing



3.		MANUAL ON CODES: REGULATIONS FOR REPORTING TRADITIONAL OBSERVATION DATA IN TABLE-DRIVEN CODE FORMS

· [bookmark: A2017_3_1_1]2017-3.1.1(CM-I)/Regulations for radiosonde descent data [Validation]

ADD:

new notes under B/C 25 Regulations,

(6)	If the radiosonde and sounding system are capable to report data during the descent of the radiosonde, sequence <3 09 056> shall be used for reporting radiosonde descent data as outlined in Annex III. 

new Annex III to B/C 25 Regulation,

ANNEX III TO B/C25 – Regulations

TM 309056 – BUFR template for P, T, U and wind vertical profiles suitable for radiosonde descent data
	
	
	(Sequence for representation of radiosonde descent data)
	

	3 09 056
	3 01 150
	WIGOS 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
	

	
	3 01 128
	Additional information on radiosonde ascent
	Valid also for radiosonde decent

	
	3 01 113
	Date/time of launch
	Or drop respectively

	
	0 08 091
	Coordinates significance
	= 2 Start of observation

	
	3 01 021
	Latitude/longitude (high accuracy)
	

	
	0 07 007
	Height
	Begin of descending of radiosonde above mean sea level

	
	0 08 091
	Coordinates significance
	Set to missing (cancel) 

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 002
	Extended delayed descriptor replication factor
	

	
	3 03 054
	Temperature, dewpoint and wind data at a pressure level with radiosonde position
	

	
	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 with radiosonde position
	




This BUFR template for P, T, U and wind profiles further expands as follows:
	
	
	Identification of drop site and instrumentation
	

	
	
	WIGOS identifier
	

	3 01 150
	0 01 125 
	WIGOS identifier series 
	Numeric, 0

	
	0 01 126 
	WIGOS issuer of identifier 
	Numeric, 0

	
	0 01 127 
	WIGOS issue number 
	Numeric, 0

	
	0 01 128
	WIGOS local identifier (character) 
	CCITT IA5

	0 02 011
	
	Radiosonde type
	Code table

	0 02 013
	
	Solar and infrared radiation correction
	Code table

	0 02 014
	
	Tracking technique/status of system used
	Code table

	0 02 003
	
	Type of measuring equipment used
	Code table

	
	
	Additional information on radiosonde ascent
	

	3 01 128
	0 01 081
	Radiosonde serial number
	CCITT IA5

	
	0 01 082
	Radiosonde ascension number
	Numeric, 0

	
	0 01 083
	Radiosonde release number
	Numeric, 0

	
	0 01 095
	Observer identification
	CCITT IA5

	
	0 02 015
	Radiosonde completeness
	Code table

	
	0 02 016
	Radiosonde configuration (3 = Parachute)
	Flag table

	
	0 02 017 
	Correction algorithms for humidity measurements
	Code table

	
	0 02 066
	Radiosonde ground receiving system
	Code table

	
	0 02 067
	Radiosonde operating frequency
	Hz, scale -5

	
	0 02 080
	Balloon manufacturer
	Code table

	
	0 02 081
	Type of balloon
	Code table

	
	0 02 082
	Weight of balloon
	kg, scale 3

	
	0 02 083
	Type of balloon shelter
	Code table

	
	0 02 084
	Type of gas used in balloon
	Code table

	
	0 02 085
	Amount of gas used in balloon
	kg, scale 3

	
	0 02 086
	Balloon flight train length
	m, scale 1

	
	0 02 095
	Type of pressure sensor
	Code table

	
	0 02 096
	Type of temperature sensor
	Code table

	
	0 02 097
	Type of humidity sensor
	Code table

	
	0 02 103
	Radome
	Flag table

	
	0 02 191
	Geopotential height calculation
	Code table

	
	0 25 061
	Software identification and version number
	CCITT IA5

	
	0 35 035
	Reason for termination
	Code table

	
	
	Date/time of drop
	

	3 01 113
	0 08 021
	Time significance (= 18 Launch time)
	Code table

	
	3 01 011
	Year
	Year

	
	
	Month
	Month

	
	
	Day
	Day

	
	3 01 013
	Hour
	Hour

	
	
	Minute
	Minute

	
	
	Second
	Second

	
	
	Horizontal and vertical coordinates of drop site
	

	0 08 091
	
	Coordinates significance (= 2 Start of observation)
	Code table

	
	
	Latitude/longitude (high accuracy)
	

	3 01 021
	0 05 001
	Latitude (high accuracy)
	Degree, scale 5

	
	0 06 001
	Longitude (high accuracy)
	Degree, scale 5

	0 07 007
	
	Height
	

	0 08 091
	
	Coordinates significance (Set to missing (cancel))
	

	
	
	Temperature, dewpoint and wind data at pressure levels
	

	1 01 000
	
	Delayed replication of 1 descriptor
	

	0 31 002
	
	Extended delayed descriptor replication factor
	Numeric

	
	
	Temperature, dewpoint and wind data at a pressure level with radiosonde position
	

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

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 004
	Pressure
	Pa, scale –1

	
	0 10 009
	Geopotential height 
	gpm

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 12 101
	Temperature/air temperature
	K, scale 2

	
	0 12 103
	Dewpoint temperature
	K, scale 2

	
	0 11 001
	Wind direction
	Degree true

	
	0 11 002
	Wind speed
	m s–1, scale 1

	
	
	Wind shear data
	

	1 01 000
	
	Delayed replication of 1 descriptor
	

	0 31 001
	
	Delayed descriptor replication factor
	Numeric

	
	
	Wind shear data at a pressure level
	

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

	
	0 08 042
	Extended vertical sounding significance
	Flag table

	
	0 07 004
	Pressure
	Pa, scale –1

	
	0 05 015
	Latitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 06 015
	Longitude displacement since launch site (high accuracy)
	Degree, scale 5

	
	0 11 061
	Absolute wind shear in 1 km layer below
	m s–1, scale 1

	
	0 11 062
	Absolute wind shear in 1 km layer above
	m s–1, scale 1



Regulations:
i. Regulations B/C25.1 shall apply with following amendments:
(1) Bufr edition 4 is required
(2) The international data sub-category shall be included at all observation times as follows:
	= 014 for radiosonde descent data,
	= 015 for radiosonde descent data from ships,
	= 016 for radiosonde descent data from mobile stations. 
ii. Regulations B/C25.3 shall apply
iii. Regulations B/C25.7 to B/C25.9, inclusive, shall apply.

Notes:
(1) If a parachute is used, the descriptor <0 02 016> ‘Radiosonde configuration’ in sequence <3 01 128> shall be encoded with bit no. 3 set to 1. 



· [bookmark: A2017_3_1_2]2017-3.1.2(CM-I)/Regulations for reporting SHIP data in TDCF (B/C10) [ABC2018]

AMEND:

B/C10.2.2.2,

B/C10.2.2.2	Direction and speed of motion of moving observing platform may be included as missing values in reports from ships that have not been directly recruited and instrumented by an NMHS, except when reporting from an area for which the ship report collecting centre, in order to meet a requirement of a search and rescue centre, has requested inclusion of direction and speed of ship motion as a routine procedure. [12.3.1.2(b)]



· [bookmark: A2017_3_1_3]2017-3.1.3(CM-I)/Implementation of the Decision 15 of EC-69 regarding the International Exchange of Snow Data [ABC2018]

AMEND:

in B/C Regulations,

B/C1.8	State of ground, snow depth, ground minimum temperature 
<3 02 037>

B/C1.8.1	State of ground (with or without snow) – Code table 0 20 062
 	State of ground without snow or with snow shall be reported using Code table 0 20 062. The synoptic hour at which this datum shall be reported is determined by regional decision.  In addition to the synoptic hour, this datum should be reported at other synoptic hours, i.e. four times a day.

B/C1.8.2	Total snow depth
	Total snow depth (0 13 013) shall be reported in metres (with precision in hundredths of a metre). The synoptic hour at which this datum is determined by regional decision.  In addition to the synoptic hour, this datum should be reported at other synoptic hours, i.e. four times a day.



6.	SUMMARY AND CONCLUSION OF PROPOSALS

· 2017-6.1(CM-I)/Summary on amendments since IPET-DRMM-IV

[bookmark: A2017_6_1a]Implementation of amendments during the intersessional period

[bookmark: A2016_2_3_1][bookmark: A2016_2_3_1_I][bookmark: A2016_2_3_1_II][bookmark: A2016_3_1_1]1.	Pre-operational (22 September 2016)
2.	Fast-track 2016-2 (2 November 2016)
3.	Fast-track 2017-1 (3 May 2017)
4.	Adoption between CBS sessions 2017 (8 November 2017)

Note: English documents are available from the links. Some of them are also available in other languages, replacing "en" with "fr", "ru", "es" or "ar" (Item 4), or with "fr", "ru" and "es" (Items 2 and 3) in the links.

[bookmark: A2016_3_3_1]

[bookmark: A2016_4_1]
Valid on 28 July 2017 - Annex to the report of the first meeting of IPET-CM


IPET-CM-I annex/68

			[bookmark: A2017_6_1b]STATUS OF PROPOSALS

STATUS OF PROPOSALS
1.	The following tables are to highlight the proposals under validation for facilitating validation exercise and to record those implemented or adopted after the previous meeting of IPET-DRMM.
2.	Proposals at validation stage have no status of Manual on Codes (WMO-No. 306) and MAY NOT be applied in operational data and products.
3.	It should be noted proposals at validation stage may be modified during validation exercise.  It is recommended to update the proposals whenever modified.

[bookmark: A2017_6_1_grib]FM 92 GRIB
	ID
	Approval for Validation
	Proposals
	Status
	Remarks

	PFC2016-2.2
	
	New GRIB2 entry in code table 4.2
	FT2017-1
	

	PFC2016-2.4
	
	New GRIB2 templates related to distribution functions and associated table entries
	FT2017-1
	

	
	
	
	
	

	2016-2.2.1
	DRMM-IV
	New parameter for tropical cyclone forecasts
	FT2016-2
	

	2016-2.2.2
	DRMM-IV
	New GRIB template for post-processed NWP output
	FT2016-2
	

	2016-2.2.3
	DRMM-IV
	New GRIB table entries (unbalanced components)
	FT2016-2
	

	2016-2.2.4
	DRMM-IV
	Amendments in Common Table C-14 for Pollen, new parameters in Table 4.2 and new entries in Table 4.5
	FT2016-2
	

	2016-2.2.5
	DRMM-IV
	New generating process and common codes to represent wildfire-driven pollution in air quality models
	FT2016-2
	

	2016-2.2.6
	DRMM-IV
	Update of GRIB2 new compression method – CCSDS libaec
	FT2016-2
	

	2016-2.2.7
	DRMM-IV
	New ensemble templates and one ensemble template correction
	FT2016-2
	

	2016-2.2.8
	DRMM-IV
	Encoding fields from Limited Area models combining conformal projections and bi-periodic spectral geometry
	Val
	Ongoing
collaborated by ECMWF

	2016-2.2.9
	DRMM-IV
	New table entries for GRIB2 to represent GRAPES model products
	FT2016-2
	

	
	
	
	
	

	2015-2.1.1
	DRMM-III
	Complete encoding of information required for georeferencing grid points in GRIB
	ABC2016
	

	2015-2.1.2
	DRMM-III
	New GRIB2 Regulations and notes to make it clear that forecast times may be negative
	ABC2017
	

	2015-2.2.1/2.2.2
	DRMM-III
	New parameters in GRIB2 Code table 4.2/New GRIB2 parameters and product definition template for observational satellite data
	Val
	Ongoing
No requirement from USA

	
	
	
	
	

	2014-2.2.2
	DRMM-II
	A product definition template for statistics over an ensemble
	Val
	Ongoing

	
	
	
	
	

	2012-2.2.9
	DRC-IV
	GRIB template for 4-D Trajectory grid definition
	Val
	Ongoing
collaborated by ECMWF, UKMO



[bookmark: A2015_4_1_bufr][bookmark: A2017_6_1_bufr][bookmark: _GoBack]FM 94 BUFR/FM 95 CREX
	ID
	Approval for Validation
	Proposals
	Status
	Confirmed at meeting

	PFC2016-2.5
	
	Clarification of entry 4 in code table 0 01 150
	FT2017-1
	

	
	
	
	
	

	2016-3.2.1
	DRMM-IV
	New entry in common code table C-2 by Switzerland and Kazakhstan
	FT2016-2
	

	2016-3.2.2
	DRMM-IV
	New entries for dropsonde data
	FT2016-2
	

	2016-3.2.3
2016-3.2.8
	DRMM-IV
	New entries in Common Tables C-5 and C-8
New entries in Common Code Table C-5
	FT2016-2
	

	2016-3.2.4
	DRMM-IV
	New BUFR elements for C-band synthetic aperture radar  instrument (C-SAR)
	FT2016-2
	

	2016-3.2.6
	DRMM-IV
	BUFR Sequence for synoptic reports from sea stations suitable for VOS observation data (editorial changes)
	FT2016-2
	

	2016-3.2.7
	DRMM-IV
	Additional bio-geochemical sequences for data from Argo profiling floats
	Val
	Ongoing
C-3: superseded by 2017-2.5.5 (FT2017-2)

	2016-3.2.9
	DRMM-IV
	Revised and additional new descriptors for radar data products
	FT2016-2
	

	2016-3.2.10
	DRMM-IV
	Revised note for encoding geographic coordinates in BUFR and new element descriptors for encoding coordinate reference systems and fixed reference mean sea level
	ABC2017,
FT2016-2
	

	2016-3.2.11
	DRMM-IV
	Development of a LIDAR & Ceilometer Table D Sequence
	FT2017-1
	

	2016-3.2.12
	DRMM-IV
	Radiosounding meta-data reporting: clarifications and amendments required
	FT2016-2,
FT2017-1
	

	2016-3.2.13
	DRMM-IV
	Reporting of measurement uncertainties in BUFR
	FT2017-1
	

	
	
	
	
	

	2015-5.1
	DRMM-III
	Clarifications of B/C 30 and B/C 32 Regulations
	ABC2016
	

	2015-5.2
	DRMM-III
	Strategy for amending Annex II to B/C 25 Regulations 
	ABC2016
	

	2015-5.3
	DRMM-III
	Clarification of upper-air wind reporting nearby the Poles
	ABC2016
	

	
	
	
	
	

	2014-3.2.7
	DRMM-II
	BUFR template for n-minute AWS data (3 07 092)
	Val
	Superseded by 2017-2.2.4

	2014-3.2.9
	DRMM-II
	Proposed BUFR sequence for reporting observations from offshore platforms
	Val
	FT2017-2

	2014-11.2
	DRMM-II
	WIGOS Station Identifier
	FT2017-1
	

	
	
	
	
	

	2013-3.2.2
	DRMM-I
	Proposal for a BUFR template for radar wind profiler
	FT2017-1
	

	2013-3.2.4
	DRMM-I
	Satellite-derived winds in BUFR
	Val
	FT2017-2












· 
IPET-CM-I annex/71
[bookmark: A2016_5_1][bookmark: A2016_7_1][bookmark: A2016_7_2_1][bookmark: A2016_7_2_6]7.	LIST OF AMENDMENTS BY FAST-TRACK
[bookmark: A2017_6_2]
· [bookmark: A2017_7_1]2017-7.1	(CM-I)/Drafting of list of amendments by fast-track (FT2017-2) 

See appendix.



8.	MIGRATION TO TABLE-DRIVEN CODE FORMS

· [bookmark: A2017_8_1]2017-8.1(CM-I)/Status of migration by WWW Monitoring Exercise

Table 1 - Percentage of required surface observations received in Table Driven Code format (TDCF) and in Traditional Alphanumeric Code (TAC).

	WMO Region
	Average % of TDCF
	Average % of TAC

	1
	29
	53

	2
	70
	91

	3
	33
	60

	4
	72
	83

	5
	62
	75

	6
	84
	90

	Antarctica
	33
	44



Table 2 - Percentage of required upper air observations received in Table Driven Code format (TDCF) and in Traditional Alphanumeric Code (TAC).

	WMO Region
	Average % of TDCF
	Average % of TAC

	1
	6
	26

	2
	28
	81

	3
	21
	50

	4
	56
	94

	5
	34
	67

	6
	42
	81

	Antarctica
	23
	48



Chart 1 - Comparison of percentage of required surface reports received in TAC (left-pointing arrow) and TDCF (right pointing arrow) in the period 1-15 April 2017.

[image: ]

Chart 2 - Comparison of percentage of required upper air reports received in TAC (left-pointing arrow) and TDCF (right pointing arrow) in the period 1-15 April 2017.
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· [bookmark: A2017_8_2_1]2017-8.2.1(CM-I)/Status of migration in RA I

Migration in countries
In Kenya and Tunisia:
The migration to TDCF was finished.
In Mauritius:
Migration not yet started at the NMS but the RTH connected to converts TAC SYNOP message and injects it into GTS network.  Any help to migrate to TDCF would be much appreciated.
In Morocco:  
The transition to the TDCF format was carried out by the NMS of Morocco in October 2016. TAC messages were replaced by BUFR and transmitted to the GTS through RTH Toulouse.
TEMP messages are issued from the upper-air stations in both formats TAC and BUFR.  Dissemination on the GTS of TEMP data in BUFR will be achieved by the end of 2017, pending the official declaration to the WMO of the two upper-air stations of DAKHLA and ERRACHIDIA.
SYNOP and METAR messages automatically generated by 156 new AWOS stations which are also issued in TAC and BUFR at the national level.  Their transmission on the GTS is dependent on the officialization of the identifiers of these AWOS stations in early 2018.

Migration Status evolution

[image: ] [image: ]

Recommendations
1.	The revision of the list of focal points mentioned at the May-June 2016 meeting should be re-examined. The list of TDCF focal points should be updated with the aim of having specialized focal points.

Editorial note: If a focal point for codes and data representation matters is inactive, it is recommended to contact the focal point for WIS of the country, instead (escalation approach).

2.	The RTHs should be encouraged to take in charge the responsibility of converting and transmitting in TDCF format all messages received from attached NMS.

3.	The task of monitoring TDCF migration in RA I is not permanent. No NMS nor RTH has this responsibility in charge. It is recommended that WMO or other centre, such as ECMWF, do this and diffuse the results on web site.



· [bookmark: A2017_8_2_2]2017-8.2.2(CM-I)/Status of migration in RA II

RA-II members activities related to TDCF
Republic of Korea
Republic of Korea started dissemination of CLIMAT and surface observation data in BUFR in November 2016 with GTS headings of ISCC01 RKSL (monthly), ISMC01 RKSL (00, 06, 12, 18 UTC) and ISIC20 RKSL (03, 09, 15, 21 UTC). 
Japan
In November 2016, Japan started dissemination of drifting buoy data in a new BUFR format using TM315009, with GTS headings of IOB[A-D,I-L]1[1-3] RJTD, to replace IOB[A-D,I-L]0[1-3] RJTD, which do not use TM315009. Dissemination of the old format reports will be discontinued after users’ migration to the new bulletins. Traditional BUOY reports continue to be distributed with headings of SSVB[01-19] RJTD for Japanese drifting buoys.
Uzbekistan
Uzbekistan started dissemination of surface observation data in BUFR format in April 2017 with GTS headings of ISMD01 UTTW (00, 06, 12, 18 UTC) and ISID20 UTTW (03, 09, 15, 21 UTC).

Monitoring and Analysis of Migration Status
Monitoring method
Statistics were collected for the monitoring period (January, April, July and October 1 through 15). Resources were derived from the results of Special MTN Monitoring (SMM) pre-analysis and Integrated WWW Monitoring (IWM) created by WMC Melbourne/RTH Tokyo and from the latest version of the surface and upper-air station list of Regional Basic Synoptic Networks (RBSN) at the time of analysis.
In addition to WWW monitoring, the status of TDCF data communication is also monitored based on a catalogue created by GISC Tokyo (available at http://www.wis-jma.go.jp/csv/catalog.csv).
Migration progress and status
(1)	SYNOP, TEMP and PILOT reports
The figures below show numerical representations of the progress of stations issuing BUFR-format bulletins equivalent to SYNOP and TEMP reports over the past three years. In the latest monitoring period from April 1 to 15, 2017, RTH Tokyo received (i) at least one surface synoptic observation report (excluding NIL reports) in BUFR format from 77% of RA-II observation stations registered as part of RBSN (TAC format from 94%), and (ii) at least one upper-air sounding report in BUFR format from 55% of registered stations (TAC format from 91%). Twelve BUFR reports equivalent to PILOT reports were received by RTH Tokyo in the monitoring period, while TAC bulletins were received from thirteen stations.
[image: ] [image: ]
Number of RA-II RBSN stations issuing surface synoptic observation (SYNOP) and upper-air sounding (TEMP) reports in TAC and BUFR format from July 2014 to April 2017

(2)	CLIMAT reports
As of June 2017, ten Members out of 34 Members who have Regional Basic Climatological Network (RBCN) stations were reporting CLIMAT data in BUFR format: China; India; Mongolia; Saudi Arabia; Pakistan; Japan; Bangladesh; Hong Kong, China; Macao, China, Republic of Korea and Thailand.
(3)	Marine reports
As of June 2017, India (TESAC), Hong Kong, China (SHIP), Japan (TESAC, TRACKOB, SHIP) and Republic of Korea (TESAC) were routinely disseminating marine observation data in BUFR format.  Adoption of new templates for TESAC and BATHY is limited.
Upper-air reports in native BUFR format
Japan plans to start providing high resolution native BUFR upper-air reports in 2018, replacing BUFR reports converted from TEMP. Japan will continue to provide TEMP in parallel at least one year.



· [bookmark: A2017_8_2_3]2017-8.2.3(CM-I)/Status of migration in RA III

Individual country (migrated to BUFR):
GISC Brasilia has already been generating BUFR bulletins for upper-air sounding, CLIMAT, TEMP, PILOT, SYNOP from automatic and manned weather stations, together with the same information in TAC.  Recently the conversions from TEMP/PILOT into BUFR was stopped in view of getting the BUFR report directly from the Air Force upper air network.  The Air Force agrees with this propose, but a technical solution to implement it was not found yet.

DCPC Argentina generates BUFR bulletins for upper-air sounding (TEMP, PILOT), CLIMAT and SYNOP from automatic and manned weather stations together with the same information in TAC.  Aircraft data are also being provided by Argentina in BUFR.

Chile does not report TAC bulletins any more.  It reports BUFR bulletins from surface weather station with originating centre 45 (Santiago - Chile) and from aircraft data with generate centre 56 (ARINC Centre).

Colombia (Bogota) has already generated BUFR bulletins from surface weather station, using the originating center code 54, and inserting them into the GTS through Brasilia.

Peru, Ecuador and Venezuela have also started to generates BUFR bulletins. Peru is very advanced in this task.


Satellite data (migrated to BUFR):
Satellite data have been generated by Brazil and Argentina. In the case of Brazil, the satellite data are generated by the Brazilian Space Agency (INPE/CPTEC) (originating centre 45) and ingested at the GTS in Brasilia. In Argentina, satellite data are generated by the National Commission for Space Activities (CONAE) (originating centre 147).


Individual country (migrating to BUFR):
The National Centre in Venezuela informed some progress in the creation of BUFR bulletins but they are not producing at the operational level yet.
 
GISC Brasilia and DCPC Buenos Aires still converting TAC bulletins into TDCF for those centres, which are not able yet to complete their migration work.


Use of BUFR messages:
Other migration aspect is the use of BUFR bulletin in Region III.  At moment the information is that only INPE/CPTEC and very recently the Navy centre besides INMET/Brasilia are capable to use BUFR data internally for generates products or assimilate in modelling.

A training for use of BUFR for two persons from Paraguay will be provided by Mr Jose Mauro de Rezende (INMET/Brasilia).  The same is expected for Uruguay, Bolivia, Suriname and Guyana.

Verification:
Verifications were made by INMET and INPE/CPTEC on the BUFR data provided in Region III. Some issues have been identified, such as the correct use of the originating centre code.  Mr de Rezende (INMET) is in contact with the respective centres to assist in solving these issues.

Monitoring resume of BUFR bulletins available in Region III during 24 hours (16th July 2017 and CLIMAT on 4th July 2017)

	
	T1T2
	BUFR Generate Centre
	Category - Description

	SABM – Buenos Aires - Argentina

	ISII
	41 – Buenos Aires (RSMC)

	0 - surface

	
	ISC/
	
	0- Surface (CLIMAT)

	
	IUKI, IUJI
	
	2 - Radiosonde

	
	IUAG
	
	4 - Aircraft

	SBBR Brasilia – Brazil 
	ISAI
ISII
ISME
	43 – Brasilia(RSMC/RAFC)
	0 – Surface Land

	
	ISC/
	
	0 – Surface Land (CLIMAT)

	
	IUKI, IUSI,
IUSE,IUSX,
IUWA,IUWE,IUWI,IUWX,
IUJE
	
	2 – Radiosonde 

	SEQU – Quito - Ecuador
	ISME
	43- Brasilia (RSMC/RAFC)  
	0 - Surface

	SKBO – Bogota (Colombia)
	ISME
	43 - Brasilia (RSMC/RAFC)
	0 - Surface

	
	ISII01
	54 - Montreal (RSMC)
	0 - Surface

	SCSC - Santiago - Chile
	ISAI 
	45 - Santiago - Chile
	0 - Surface

	
	IUAI
	56 - ARINC Centre
	4 - Aircraft

	SOCA - Cayenne/Rochambeau (Cayenne)- French Guiana
	IUKE
	85 - Toulouse (RSMC)
	2 – Radiosonde

	SPIM – Lima (Peru)
	ISMI
	49 – Peru (NMC)
	0 -Surface (*)


(*) Bulletin previously reported but not reported as of the date of this verification.

Satellite information
	
	
	BUFR Generate Centre
	Type 

	SABM – Buenos Aires - Argentina

	INAI
	147 - National Commission on Space Activities (CONAE)

	3 – Vertical Profile

	SBBR Brasilia – Brazil 
	INAX
	46 - Brazilian Space Agency (INPE/CPTEC)
	3 – Vertical Profile

	
	INCS
	
	21 – Radiance 





Figure 1:BUFR data in region III  on 2017-07-16. Presence of BUFR data  in the grid of 1 x 1 degrees (Except moored buoys and satellite data)
[image: ]




· [bookmark: A2017_8_2_4_1]2017-8.2.4.1 (CM-I)/Availability of high-resolution radiosonde data from U.S.A.

	WMO block/station ID
	GTS headers
	Site location

	70133
	IU[KS]N05 PAOT
	Koztebue, AK

	70200
	IU[KS]N05 PAOM
	Nome, AK

	70261
	IU[KS]N05 PAFA
	Fairbanks, AK

	70308
	IU[KS]N05 PASN
	St. Paul Island, AK

	70398
	IU[KS]N05 PANT
	Annette Island, AK

	72206
	IU[KS]N02 KJAX
	Jacksonville, FL

	72208
	IU[KS]N01 KCHS
	Charleston, SC

	72215
	IU[KS]N02 KFFC
	Peachtree City, GA

	72230
	IU[KS]N02 KBMX
	Birmingham, AL

	72233
	IU[KS]N02 KLIX
	Slidell, LA

	72235
	IU[KS]N02 KJAN
	Jackson, MS

	72248
	IU[KS]N02 KSHV
	Shreveport, LA

	72317
	IU[KS]N01 KGSO
	Greensboro, NC

	72363
	IU[KS]N02 KAMA
	Amarillo, TX

	72426
	IU[KS]N01 KILN
	Wilmington, OH

	72489
	IU[KS]N04 KREV
	Reno, NV

	72501
	IU[KS]N01 KOKX
	Upton, NY

	72518
	IU[KS]N01 KALY
	Albany, NY

	72520
	IU[KS]N01 KPBZ
	Pittsburgh, PA

	72528
	IU[KS]N01 KBUF
	Buffalo, NY

	72634
	IU[KS]N03 KAPX
	Gaylord, MI

	72712
	IU[KS]N01 KCAR
	Caribou, ME

	74389
	IU[KS]N01 KGYX
	Gray, ME

	74494
	IU[KS]N01 KCHH
	Chatham, MA

	78526
	IU[KS]N02 TJSJ
	San Juan, PR





· [bookmark: A2017_8_2_5_1]2017-8.2.5.1(CM-I)/TDCF Migration for Hi-Res Radiosonde and hourly SYNOP
List of Hi-Res Upper-air Radiosonde BUFR Bulletins
	94802
	IUKK09 AMMC
	94653
	IUKK72 AMMC
	94229
	IUKK85 AMMC

	94802
	IUSK09 AMMC
	94653
	IUSK72 AMMC
	94229
	IUSK85 AMMC

	94203
	IUKK10 AMMC
	94461
	IUKK73 AMMC
	94711
	IUKK86 AMMC

	94203
	IUSK10 AMMC
	94461
	IUSK73 AMMC
	94711
	IUSK86 AMMC

	96996
	IUKK19 AMMC
	94821
	IUKK74 AMMC
	94995
	IUKK88 AMMC

	96996
	IUSK19 AMMC
	94821
	IUSK74 AMMC
	94995
	IUSK88 AMMC

	94638
	IUKK60 AMMC
	94659
	IUKK75 AMMC
	95527
	IUKK89 AMMC

	94638
	IUSK60 AMMC
	94659
	IUSK75 AMMC
	95527
	IUSK89 AMMC

	94403
	IUKK61 AMMC
	94578
	IUKK76 AMMC
	94996
	IUKK90 AMMC

	94403
	IUSK61 AMMC
	94578
	IUSK76 AMMC
	94996
	IUSK90 AMMC

	94212
	IUKK62 AMMC
	94510
	IUKK78 AMMC
	94767
	IUKK91 AMMC

	94212
	IUSK62 AMMC
	94510
	IUSK78 AMMC
	94767
	IUSK91 AMMC

	94637
	IUKK63 AMMC
	94346
	IUKK79 AMMC
	94910
	IUKK92 AMMC

	94637
	IUSK63 AMMC
	94346
	IUSK79 AMMC
	94910
	IUSK92 AMMC

	94430
	IUKK65 AMMC
	94367
	IUKK80 AMMC
	94776
	IUKK93 AMMC

	94430
	IUSK65 AMMC
	94367
	IUSK80 AMMC
	94776
	IUSK93 AMMC

	94312
	IUKK67 AMMC
	94332
	IUKK81 AMMC
	94866
	IUKK94 AMMC

	94312
	IUSK67 AMMC
	94332
	IUSK81 AMMC
	94866
	IUSK94 AMMC

	94326
	IUKK68 AMMC
	94374
	IUKK82 AMMC
	89611
	IUKK95 AMMC

	94326
	IUSK68 AMMC
	94374
	IUSK82 AMMC
	89611
	IUSK95 AMMC

	94150
	IUKK70 AMMC
	94294
	IUKK83 AMMC
	94998
	IUKK98 AMMC

	94150
	IUSK70 AMMC
	94294
	IUSK83 AMMC
	94998
	IUSK98 AMMC

	94672
	IUKK71 AMMC
	94170
	IUKK84 AMMC
	89564
	IUKK99 AMMC

	94672
	IUSK71 AMMC
	94170
	IUSK84 AMMC
	89564
	IUSK99 AMMC





· 2017-8.2.7(CM-I)/Status of migration in JCOMM

[bookmark: A2017_8_2_7a]Number of observations from marine platforms reporting in TAC and BUFR over the periods specified
	Platform
	Format
	Sampling period
	Count
	Source

	VOS
	BUFR
	2017/06/01 – 2017/06/30
	145841
	JCOMMOPS[footnoteRef:1] [1:  http://www.jcommops.org/ftp/SOT/MAPS/2017-06-VOS_TAC_TDC.png ] 


	
	TAC
	2017/06/01 – 2017/06/30
	159029
	JCOMMOPS

	
	BUFR
	2017/06/29 – 2017/06/29
	6489
	Paul Poli 
(Météo-France)

	
	TAC
	2017/06/29 – 2017/06/29
	7281
	Paul Poli 
(Météo-France)

	Argo
	BUFR
	2016/03/01 – 2017/02/28
	12396 / month
	Anh Tran (Fisheries and Oceans Canada)

	
	TAC
	2016/03/01 – 2017/02/28
	12446 / month
	Anh Tran (Fisheries and Oceans Canada)

	Moored buoy
	BUFR
	2017/06/29 – 2017/06/29
	8867
	Paul Poli 
(Météo-France)

	
	TAC
	2017/06/29 – 2017/06/29
	8562
	Paul Poli 
(Météo-France)

	Drifting buoy
	BUFR
	2017/06/29 – 2017/06/29
	17888
	Paul Poli 
(Météo-France)

	
	TAC
	2017/06/29 – 2017/06/29
	14653
	Paul Poli 
(Météo-France)







[bookmark: A2017_8_2_7b]Templates for reporting marine meteorological and oceanographic observations in BUFR

	TAC
	Description
	Current template(s)
	Status
	Plans/comments

	FM13-XIV SHIP
	VOS data
	B/C10 - Regulations for reporting SHIP data in TDCF 

	Operational (TM308009)
	

	
	VOS data
	Synoptic reports from sea stations suitable for SHIP observation data from VOS stations 
	Operational (TM308014)
	Replaces / supersedes TM308009

	
	Offshore platforms
	Template for the representation of observations from offshore platforms 
	Validated (TM308017)
	Proposed FT2017-2 implementation

	FM18-XII BUOY
	Drifting buoy data
	Template for the representation from drifting buoys
	Operational (TM315009)
	Simplified template specific to drifting buoys

	
	Moored buoy data
	Template for the representation of data from moored buoys
	Operational (TM315008)
	Simplified template specific to moored buoys, including directional and non-directional wave data

	
	Wave buoy data
	Template for the representation of data from moored buoys
	Operational (TM315008)
	Plans to update template to include additional wave parameters. 

	
	Argo data
	Sub-surface profiling floats 
	Operational (TM315003)
	Additional sequences being defined as required to extend template.

	FM36-XI Ext. TEMP SHIP
	ASAP data
	B/C25 - Regulations for reporting TEMP, TEMP SHIP, TEMP MOBIL data in TDCF
	Operational (TM309052)
	No specific plan for this template

	
	ASAP data
	UKMO template for representation of radiosonde data with geopotential height as the vertical coordinate
	Operational (revisited in July 2010)
	

	FM62-VIII Ext. TRACKOB
	TRACKOB data
	TRACKOB data – ThermoSalinoGraph (TSG) data and metadata
	Operational (TM308010)
	Plans to update template to include additional metadata.

	FM63-XI Ext. BATHY
	XBT data
	New BUFR template for XBT Temperature Profile data
	Operational (TM315004) 
	

	FM64-XI Ext. TESAC
	CTD / TESAC
	Template for the representation of data derived from a ship based lowered instrument measuring subsurface seawater temperature, salinity and current profiles.
	Operational (TM 315007)
	

	FM65-XI Ext. WAVEOB
	Wave buoy data
	Templates for the wave observations from different platforms suitable for WAVEOB data
	Operational (TM308015) 
and (TM308016)
	

	N/A
	Sea-level data
	BUFR/CREX templates for tsunameter data and dart buoy system messages 
	Operational (TM306027)
	No specific plan for this template

	
	Sea-level data
	BUFR/CREX templates for reporting time series of tide data
	Validation
	Template should undergo validation




[bookmark: A2017_9_1]10.	IPET-CM AND TASK TEAMS

· [bookmark: A2017_10_1]2017-10.1(CM-I)/IPET-CM and establishment of task teams

Task teams agreed by IPET-CM and the Teams Of References (TORs),

Task Team on GRIB (TT-GRIB): Lead - Dr Enrico Fucile

a)	Further develop GRIB edition 3.
b)	Define the GRIB format in a way that is compatible with the WMO Logical Data Model.


Task Team on BUFR (TT-BUFR): Lead - Mr Yves Pelletier

a)	Develop the next edition of BUFR to meet requirements that are not met by previous BUFR editions.
b)	Define the BUFR format in a way that is compatible with the WMO Logical Data Model.


Task Team on Migration to Table-Driven Code Forms (TT-MTDCF): Lead - Mr Abderrazak Lemkhenter
 
a)	Assist the WIGOS Data Quality Monitoring System (WDQMS) in understanding and dealing with erroneous BUFR messages as and when they are identified by WDQMS.
b)	Monitor progress towards, and coordinate actions to implement, migration to TDCF.
c)	Report annually the status to IPET-CM.
d)	Contribute to the maintenance of WIS competencies related to use of codes and associated training and learning guides and facilitate trainings.
 

Task Team on Aviation Coding Issues (TT-AvCI): Lead - Mr Yves Pelletier

a)	Develop amendments to the Manual on Codes specific to aviation, including Traditional Alphanumeric Codes (TAC) and Table-Driven Code Forms (TDCF) in collaboration with the International Civil Aviation Organization (ICAO). 
b)	Support IPET-DD in formulating amendments to Volume I.3 of the Manual on Codes.



11.	COLLABORATION WITH OTHER ORGANIZATIONS AND TECHNICAL BODIES

· [bookmark: A2017_11_1]2017-11.1(CM-I)/Report from CBS-MG Task Team on Upper Air BUFR (TT-UABUFR)

Outline procedure for correcting errors in upper air BUFR reports

Types of error
NWP centres have investigated errors in upper air reports issued in BUFR and have proposed a classification of the type of error as in Table 1.

Table 1. Classification of types of errors in upper air BUFR reports
	Category of issue
	Monitoring tasks – aspects to be checked

	Missing
	Comparison against bulletins received the previous month,
Comparison against TAC reports whilst they are still sent

	Meta
	Locations/elevations compared against local station lists and against OSCAR/Surface in future

	Obs
	Ongoing systematic errors in observations

	Coding
	Ongoing systematic errors in how the data are placed in BUFR; bulletins rejected by well validated BUFR decoders

	Structure
	Stations reporting reformatted BUFR, BUFR by parts, etc.



Procedure to identify and correct errors

Step 1: Monitor reports and identify errors.
At least once a month, participating NWP centres will use their normal monitoring procedures to prepare a list of those stations whose reports have persistent errors – an issues list.

Each NWP centre will discuss its issues list with at least one other NWP centre and record issues that both centres agree merit further investigation on an “issues list” shared by all participating NWP centres.

Step 2: Identify issues that need to be resolved.
This step is performed by coordinating centres with responsibility for coordinating the response to data quality issues. For the pilot project, GISCs would assume this responsibility for those countries for which they are the Principal GISC.

Some of the issues identified may be the result of transmission or decoding problems at the NWP centres providing the reports. The coordinating centre checks whether it can reproduce the issue. It then provides feedback on the status of the issue to the NWP group. Those issues that are confirmed to be real are passed to the next step.

Step 3. Coordinate with data providers
The coordinating centre notifies data originators of reports associated with each issue and works with them to plan how the issue will be resolved. In some cases, it may be appropriate to work with an intermediate body (such as an RTH that is providing a transformation service between TDCF and TAC on behalf of countries). 

The coordinating centre should update the issues list with the current status of the issue.







[bookmark: A2016_10_1]
[END OF ANNEX TO THE REPORT]










[NEW PROPOSALS THROUGH PFC]


The following lists new amendments proposed through the practice between meetings of IPET-DRMM.


[bookmark: P2016_2_1]1.	PFC2016-2-1	New entry in common code table C-8 [FT2017-1] <para 6.1>

Add an entry:

in common code table C-8,

	Code
	Agency
	Type
	Short name
	Long name

	617
	NOAA
	Imaging multi-spectral radiometer
	ABI
	Advanced baseline imager

	618
	NOAA
	High-resolution optical imager
	GLM
	Geostationary lightning mapper





[bookmark: P2016_2_2]2.	PFC2016-2-2	New entry in GRIB2 code table 4.2 [FT2017-1] <para 6.1>

Add an entry:

in GRIB2 code table 4.2,

Product discipline 0 – Meteorological products, Parameter category 7: thermodynamical stability

	19	Convective available potential energy – shear	m2 s–2

Description: 

CAPE-shear parameter is a product of wind shear and sqrt(CAPE):
     CAPE-shear parameter = wind shear*sqrt(CAPE)
Wind shear denotes the deep layer shear defined as the absolute value of the wind vector difference between two levels and the second term sqrt(CAPE) is the square root of the standard convective available potential energy.



[bookmark: P2016_2_3]3.	PFC2016-2-3	New entry in common code table C-12 [FT2017-1] <para 4.1>

Add an entry:

in common code table C-12,

under 254 "EUMETSAT Operation Centre",

	125	Ford Island, Hawaii



[bookmark: P2016_2_4]4.	PFC2016-2-4	New GRIB2 templates related to distribution functions and associated table entries [FT2017-1] <para 6.1>

Add entries:

in code table 4.240,

	8	No distribution function.  The encoded variable is derived from variables characterized by type of distribution function of type no. 7 (see above) with fixed variance σ (p1) and fixed particle density ρ (p2)

 
in code table 4.0,

	67	Average, accumulation and/or extreme values or other statistically processed values at a horizontal level or in a horizontal layer in a continuous or non-continuous time interval for atmospheric chemical constituents based on a distribution function
	68	Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer in a continuous or non-continuous time interval for atmospheric chemical constituents based on a distribution function


Add product definition templates 4.67 and 4.68:

Product definition template 4.67 – Average, accumulation and/or extreme values or other statistically processed values at a horizontal level or in a horizontal layer in a continuous or non-continuous time interval for atmospheric chemical constituents based on a distribution function

Octet No.	Contents
	10	Parameter category (see Code table 4.1)
	11	Parameter number (see Code table 4.2)
	12–13	Atmospheric chemical constituent type (see Code table 4.230)
	14–15	Number of mode (N) of distribution (see Note 2)
	16–17	Mode number (l)
	18–19	Type of distribution function (see Code table 4.240, see Note 3)
	20	Number of following function parameters (Np), defined by type given in octets 18–19 (Type of distribution function)
		Repeat the following 5 octets for the number of function parameters (n = 1, Np), if Np > 0
21+5(n–1)	List of scale factor of fixed distribution function parameter (p1–pNp), defined by type of distribution in octets 18–19 
(22+5(n–1))–(25+5(n–1))	List of scaled value of fixed distribution function parameter (p1–pNp), defined by type of distribution in octets 18–19 
21+5Np	Type of generating process (see Code table 4.3)
22+5Np	Background generating process identifier (defined by originating centre)
23+5Np	Analysis or forecast generating process identifier (defined by originating centre)
(24+5Np)–(25+5Np)	Hours of observational data cut-off after reference time (see Note 1)
26+5Np	Minutes of observational data cut-off after reference time
27+5Np	Indicator of unit of time range (see Code table 4.4)
(28+5Np)–(31+5Np)	Forecast time in units defined by the previous octet (see Note 4)
32+5Np	Type of first fixed surface (see Code table 4.5)
33+5Np	Scale factor of first fixed surface
(34+5Np)–(37+5Np)	Scaled value of first fixed surface
38+5Np	Type of second fixed surface (see Code table 4.5)
39+5Np	Scale factor of second fixed surface
(40+5Np)–(43+5Np)	Scaled value of second fixed surface

(44+5Np)–(45+5Np)	Year
	(46+5Np)	Month
	(47+5Np)	Day          Time of end of overall time interval
	(48+5Np)	Hour
	(49+5Np)	Minute
	(50+5Np)	Second
	(51+5Np)	n – number of time range specifications describing the time intervals used to calculate the statistically processed field
	(52+5Np)–(55+5Np)	Total number of data values missing in statistical process 
(56+5Np)–(67+5Np)   Specification of the outermost (or only) time range over which statistical processing is done
	(56+5Np)	Statistical process used to calculate the processed field from the field at each time increment during the time range (see Code table 4.10)
	(57+5Np)	Type of time increment between successive fields used in the statistical processing (see Code table 4.11)
	(58+5Np)	Indicator of unit of time for time range over which statistical processing is done (see Code table 4.4)
	(59+5Np)–(62+5Np)	Length of the time range over which statistical processing is done, in units defined by the previous octet
	(63+5Np)	Indicator of unit of time for the increment between the successive fields used (see Code table 4.4)
	(64+5Np)–(67+5Np)	Time increment between successive fields, in units defined by the previous octet (see Notes 5 and 6)
(68+5Np)–nn   These octets are included only if n > 1, where nn = (55+5Np) + 12 x n
	(68+5Np)–(79+5Np)	As octets (56+5Np) to (67+5Np), next innermost step of processing
	(80+5Np)–nn	Additional time range specifications, included in accordance with the value of n. Contents as octets (56+5Np) to (67+5Np), repeated as necessary

Notes:
(1)	Hours greater than 65534 will be coded as 65534.
(2)	If Number of mode (N) > 1, then between x N fields with mode number l = 1, …, N define the distribution function.  x is the number of variable parameters in the distribution function.
(3)	For more information, see Attachment III (Distribution functions in GRIB) in Part B of this volume (I.2 – Att.III/GRIB – 1 to 2).
(4)	The reference time in section 1 and the forecast time together define the beginning of the overall time interval.
(5)	An increment of zero means that the statistical processing is the result of a continuous (or near continuous) process, not the processing of a number of discrete samples.  Examples of such continuous processes are the temperatures measured by analogue maximum and minimum thermometers or thermographs, and the rainfall measured by a rain gauge.
(6)	The reference and forecast times are successively set to their initial values plus or minus the increment, as defined by the type of time increment.  For all but the innermost (last) time range, the next inner range is then processed using these reference and forecast times as the initial reference and forecast times.


Product definition template 4. 68 - Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer in a continuous or non-continuous time interval for atmospheric chemical constituents based on a distribution function
Octet No.	Contents
	10	Parameter category (see Code table 4.1)
	11	Parameter number (see Code table 4.2)
	12–13	Atmospheric chemical constituent type (see Code table 4.230)
	14–15	Number of mode (N) of distribution (see Note 2)
	16–17	Mode number (l)
	18–19	Type of distribution function (see Code table 4.240, see Note 3)
	20	Number of following function parameters (Np), defined by type given in octets 18–19 (Type of distribution function)
		Repeat the following 5 octets for the number of function parameters (n = 1, Np), if Np > 0
21+5(n–1)	List of scale factor of fixed distribution function parameter (p1–pNp), defined by type of distribution in octets 18–19 
(22+5(n–1))–(25+5(n–1))	List of scaled value of fixed distribution function parameter (p1–pNp), defined by type of distribution in octets 18–19
21+5Np	Type of generating process (see Code table 4.3)
22+5Np	Background generating process identifier (defined by originating centre)
23+5Np	Analysis or forecast generating process identifier (defined by originating centre)
(24+5Np)–(25+5Np)	Hours of observational data cut-off after reference time (see Note 1)
26+5Np	Minutes of observational data cut-off after reference time
27+5Np	Indicator of unit of time range (see Code table 4.4)
(28+5Np)–(31+5Np)	Forecast time in units defined by the previous octet (see Note 4)
32+5Np	Type of first fixed surface (see Code table 4.5)
33+5Np	Scale factor of first fixed surface
(34+5Np)–(37+5Np)	Scaled value of first fixed surface
38+5Np	Type of second fixed surface (see Code table 4.5)
39+5Np	Scale factor of second fixed surface
(40+5Np)–(43+5Np)	Scaled value of second fixed surface
44+5Np	Type of ensemble forecast (see code table 4.6)
45+5Np	Perturbation number
46+5Np	Number of forecasts in ensemble
(47+5Np)–(48+5Np)	Year
	(49+5Np)	Month
	(50+5Np)	Day          Time of end of overall time interval
	(51+5Np)	Hour
	(52+5Np)	Minute
(53+5Np)	Second
	(54+5Np)	n – number of time range specifications describing the time intervals used to calculate the statistically processed field
	(55+5Np)–(58+5Np)	Total number of data values missing in statistical process
(59+5Np)–(70+5Np)   Specification of the outermost (or only) time range over which statistical processing is done
	(59+5Np)	Statistical process used to calculate the processed field from the field at each time increment during the time range (see Code table 4.10)
	(60+5Np)	Type of time increment between successive fields used in the statistical processing (see Code table 4.11)
	(61+5Np)	Indicator of unit of time for time range over which statistical processing is done (see Code table 4.4)
	(62+5Np)–(65+5Np)	Length of the time range over which statistical processing is done, in units defined by the previous octet
(66+5Np)	Indicator of unit of time for the increment between the successive fields used (see Code table 4.4)
	(67+5Np)–(70+5Np)	Time increment between successive fields, in units defined by the previous octet (see Notes 5 and 6)
		(71+5Np)–nn   These octets are included only if n > 1, where nn = (58+5Np) + 12 x n
	(71+5Np)–(82+5Np)	As octets (59+5Np) to (70+5Np), next innermost step of processing
	(83+5Np)–nn	Additional time range specifications, included in accordance with the value of n.  Contents as octets (59+5Np) to (70+5Np), repeated as necessary

Notes:
(1)	Hours greater than 65534 will be coded as 65534.
(2)	If Number of mode (N) > 1, then between x N fields with mode number l = 1, …, N define the distribution function.  x is the number of variable parameters in the distribution function.
(3)	For more information, see Attachment III (Distribution functions in GRIB) in Part B of this volume (I.2 – Att.III/GRIB – 1 to 2).
(4)	The reference time in section 1 and the forecast time together define the beginning of the overall time interval.
(5)	An increment of zero means that the statistical processing is the result of a continuous (or near continuous) process, not the processing of a number of discrete samples.  Examples of such continuous processes are the temperatures measured by analogue maximum and minimum thermometers or thermographs, and the rainfall measured by a rain gauge.
(6)	The reference and forecast times are successively set to their initial values plus or minus the increment, as defined by the type of time increment.  For all but the innermost (last) time range, the next inner range is then processed using these reference and forecast times as the initial reference and forecast times.


[bookmark: P2016_2_5]5.	PFC2016-2.5	Clarification of an entry in code table 0 01 150 [FT2017-1] <para 6.1>

Amend the entry 4 and Note 2:

In code table 0 01 150, 

	Code figure
	

	
4
	Ellipsoidal datum using the International Reference Meridian and the International Reference Pole as the prime meridian and prime pole, respectively, and the origin of the International Terrestrial Reference System (ITRS) (see Note 2). International Reference Meridian, International Reference Pole and ITRS are maintained by the International Earth Rotation and Reference Systems Service (IERS)



Notes:
(2)	When Code figure 4 is used to specify a custom coordinate reference system, the ellipsoidal datum shall be an oblate ellipsoid of revolution, where the major axis is uniplanar with the equatorial plane and the minor axis traverses the prime meridian towards the prime pole. North corresponds to the direction from the equator to the prime pole. East corresponds to the counter-clockwise direction from the prime meridian as viewed from above the North Pole. In this case, the semi-major and semi-minor axes must be specified (e.g. by descriptors 0 01 152 and 0 01 153).



[bookmark: P2016_2_6]6.	PFC2016-2-6	New entry in common code table C-5 [FT2017-1] <para 4.1>

Add an entry:

in Common Code table C-5,
 
	Code figure for I6I6I6
	Code figure for BUFR
	Code figure for GRIB
	Short name

	422
	422
	422
	ScatSat-1 


 
Valid on 28 July 2017 - Annex to the report of the first meeting of IPET-CM


– PFC 5 –
[REVISIONS AND ADDITIONS IN RELATION TO IPET-DRMM-IV]


The following lists amendments revised or additionally proposed in relation to the IPET-DRMM-IV for approval.

Some amendments editorially corrected may not be shown here, e.g. center to centre, sea surface to sea-surface, dew point to dewpoint.


[bookmark: A2016_3_2_3_add]1.	New entries in Common Code Table C-5 [FT2016-2]

Add entries:

in common code table C-5,

	Code figure for I6I6I6
	Code figure for BUFR
	Code figure for GRIB2
	

	225
	225
	225
	NOAA 20

	226
	226
	226
	NOAA 21


	Valid on 28 July 2017 - Annex to the report of the first meeting of IPET-CM


– Rev. 1 –


[PROPOSALS UNDER VALIDATION]


FM 92 GRIB

· [bookmark: A2016_2_2_1]2016-2.2.1(DRMM-IV)/New parameter for tropical cyclone forecasts [FT2016-2] <para 6.1>

Add a new parameter:

in Code Table 4.2, Discipline 10 (Oceanographic products), Category 3 (Surface properties)
Number	Parameter	Units
    2		Heat exchange coefficient		  -



· [bookmark: A2016_2_2_2]2016-2.2.2(DRMM-IV)/New GRIB template for post-processed NWP output [FT2016-2] <para 6.1>

Add new templates:

Product definition template 4.70 – Post-processing analysis or forecast at a horizontal level or in a horizontal layer at a point in time
	Octet No.	Contents
	10	Parameter category (see code table 4.1)
	11	Parameter number (see code table 4.2)
	12-13	Input process identifier (see Note 1)
	14-15	Input originating centre (see common code table C-11 and Note 2)
	16	Type of post-processing (see Note 3)
	17	Type of generating process (see code table 4.3)
	18	Background generating process identifier (defined by originating centre)
	19	Analysis or forecast generating process identifier (defined by originating centre)
	20–21	Hours of observational data cut-off after reference time (see Note 4)
	22	Minutes of observational data cut-off after reference time
	23	Indicator of unit of time range (see code table 4.4)
	24–27	Forecast time in units defined by octet 23
	28	Type of first fixed surface (see code table 4.5)
	29	Scale factor of first fixed surface
	30–33	Scaled value of first fixed surface
	34	Type of second fixed surface (see code table 4.5)
	35	Scale factor of second fixed surface
	36-39	Scaled value of second fixed surface

Notes:
(1)	The input process identifier shall have the value of the “analysis or forecast process identifier” of the original GRIB message used as input of the post-processing.
(2)	The input originating centre shall have the value of the “originating centre” of the original GRIB message used as input of the post-processing.
(3)	This identifies which post-processing technique was used. This is defined by the originating centre.
(4)	Hours greater than 65534 will be coded as 65534.


Product definition template 4.71 – Post-processing individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time
Octet No.	Contents
	10	Parameter category (see code table 4.1)
	11	Parameter number (see code table 4.2)
	12-13	Input process identifier (see Note 1)
	14-15	Input originating centre (see common code table C-11 and Note 2)
	16	Type of post-processing (see Note 3)
	17		Type of generating process (see code table 4.3)
	18	Background generating process identifier (defined by originating centre)
	19 	Forecast generating process identifier (defined by originating centre)
	20–21 	Hours after reference time of data cut-off (see Note 4)
	22	Minutes after reference time of data cut-off
	23	Indicator of unit of time range (see code table 4.4)
24–27 	Forecast time in units defined by octet 23
	28 	Type of first fixed surface (see code table 4.5)
	29 	Scale factor of first fixed surface
	30–33 	Scaled value of first fixed surface
	34	Type of second fixed surface (see code table 4.5)
	35	Scale factor of second fixed surface
36–39 	Scaled value of second fixed surface
	40	Type of ensemble forecast (see code table 4.6)
	41	Perturbation number
	42 	Number of forecasts in ensemble

Notes:
(1)	The input process identifier shall have the value of the “analysis or forecast process identifier” of the original GRIB message used as input of the post-processing.
(2)	The input originating centre shall have the value of the “originating centre” of the original GRIB message used as input of the post-processing.
(3)	This identifies which post-processing technique was used. This is defined by the originating centre.
(4)	Hours greater than 65534 will be coded as 65534.


Product definition template 4.72 – Post-processing average, accumulation, extreme values or other statistically processed values at a horizontal level or in a horizontal layer in a continuous or non-continuous time interval
Octet No.	Contents
	10	Parameter category (see code table 4.1)
	11	Parameter number (see code table 4.2)
	12-13	Input process identifier (see Note 1)
	14-15	Input originating centre (see common code table C-11 and Note 2)
	16	Type of post-processing (see Note 3)
	17	Type of generating process (see code table 4.3)
	18	Background generating process identifier (defined by originating centre)
	19	Analysis or forecast generating process identifier (defined by originating centre)
	20–21	Hours after reference time of data cut-off (see Note 4)
	22	Minutes after reference time of data cut-off
	23	Indicator of unit of time range (see code table 4.4)
24–27	Forecast time in units defined by octet 23 (see Note 5)
	28	Type of first fixed surface (see code table 4.5)
	29	Scale factor of first fixed surface
	30–33	Scaled value of first fixed surface
	34	Type of second fixed surface (see code table 4.5)
	35	Scale factor of second fixed surface
	36–39	Scaled value of second fixed surface
	40–41	Year

	42	Month
	43	DayTime of end of overall time interval

	44	Hour
	45	Minute
	46	Second
	47	n – number of time range specifications describing the time intervals used to calculate the 		statistically processed field
	48–51	Total number of data values missing in statistical process
		52–63	Specification of the outermost (or only) time range over which statistical processing 		is done
	52	Statistical process used to calculate the processed field from the field at each time increment 		during the time range (see code table 4.10)
	53	Type of time increment between successive fields used in the statistical processing (see code 		table 4.11)
	54	Indicator of unit of time for time range over which statistical processing is done (see code 			table 4.4)
55–58	Length of the time range over which statistical processing is done, in units defined by the 			previous octet
	59	Indicator of unit of time for the increment between the successive fields used (see code table 		4.4)
60–63	Time increment between successive fields, in units defined by the previous octet (see Notes 		6 and 7)
		64–nn	These octets are included only if n > 1, where nn = 51 + 12 x n
	64–75	As octets 52 to 63, next innermost step of processing
	76–nn	Additional time range specifications, included in accordance with the value of n. Contents as 		octets 52 to 63, repeated as necessary

Notes:
(1)	The input process identifier shall have the value of the “analysis or forecast process identifier” of the original GRIB message used as input of the post-processing.
(2)	The input originating centre shall have the value of the “originating centre” of the original GRIB message used as input of the post-processing.
(3)	This identifies which post-processing technique was used. This is defined by the originating centre.
(4)	Hours greater than 65534 will be coded as 65534.
(5)	The reference time in section 1 and the forecast time together define the beginning of the overall time interval.
(6)	An increment of zero means that the statistical processing is the result of a continuous (or near continuous) process, not the processing of a number of discrete samples. Examples of such continuous processes are the temperatures measured by analogue maximum and minimum thermometers or thermographs, and the rainfall measured by a rain gauge.
(7)	The reference and forecast times are successively set to their initial values plus or minus the increment, as defined by the type of time increment (one of octets 63, 65, 77, ...). For all but the innermost (last) time range, the next inner range is then processed using these reference and forecast times as the initial reference and forecast times. 


Product definition template 4.73 – Post-processing individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer, in a continuous or non-continuous time interval
Octet No.	Contents
	10	Parameter category (see code table 4.1)
	11	Parameter number (see code table 4.2)
	12-13	Input process identifier (see Note 1)
	14-15	Input originating centre (see common code table C-11 and Note 2)
	16	Type of post-processing (see Note 3)
	17	Type of generating process (see code table 4.3)
	18	Background generating process identifier (defined by originating centre)
	19	Forecast generating process identifier (defined by originating centre)
	20–21	Hours after reference time of data cut-off (see Note 4)
	22	Minutes after reference time of data cut-off
	23	Indicator of unit of time range (see code table 4.4)
	24–27	Forecast time in units defined by octet 23 (see Note 5)
	28	Type of first fixed surface (see code table 4.5)
	29	Scale factor of first fixed surface
	30–33	Scaled value of first fixed surface
	34	Type of second fixed surface (see code table 4.5)
	35	Scale factor of second fixed surface
36–39	Scaled value of second fixed surface
	40	Type of ensemble forecast (see code table 4.6)
	41	Perturbation number
	42	Number of forecasts in ensemble
	43–44	Year of end of overall time interval
	45	Month of end of overall time interval
	46	Day of end of overall time interval
	47	Hour of end of overall time interval
	48	Minute of end of overall time interval
	49	Second of end of overall time interval
	50		n – number of time range specifications describing the time intervals used to calculate the 		statistically processed field
	51–54	Total number of data values missing in statistical process
		55–66	Specification of the outermost (or only) time range over which statistical processing 		is done
	55	Statistical process used to calculate the processed field from the field at each time increment 		during the time range (see code table 4.10)
	56	Type of time increment between successive fields used in the statistical processing (see code 		table 4.11)
	57	Indicator of unit of time for time range over which statistical processing is done (see code 			table 4.4)
	58–61	Length of the time range over which statistical processing is done, in units defined by the 			previous octet
	62	Indicator of unit of time for the increment between the successive fields used (see code 			table 4.4)
	63–66	Time increment between successive fields, in units defined by the previous octet (see Note 		6)
		67–nn These octets are included only if n > 1, where nn = 54 + 12 x n
	67–78	As octets 55 to 66, next innermost step of processing
	79–nn	Additional time range specifications, included in accordance with the value of n. Contents as 		octets 55 to 66, repeated as necessary

Notes:
(1)	The input process identifier shall have the value of the “analysis or forecast process identifier” of the original GRIB message used as input of the post-processing.
(2)	The input originating centre shall have the value of the “originating centre” of the original GRIB message used as input of the post-processing.
(3)	This identifies which post-processing technique was used. This is defined by the originating centre.
(4)	Hours greater than 65534 will be coded as 65534.
(5)	The reference time in section 1 and the forecast time together define the beginning of the overall time interval.
(6)	An increment of zero means that the statistical processing is the result of a continuous (or near continuous) process, not the processing of a number of discrete samples. Examples of such continuous processes are the temperatures measured by analogue maximum and minimum thermometers or thermographs, and the rainfall measured by a rain gauge. The reference and forecast times are successively set to their initial values plus or minus the increment, as defined by the type of time increment (one of octets 56, 68, 80, ...). For all but the innermost (last) time range, the next inner range is then processed using these reference and forecast times as the initial reference and forecast times


Add new entries:

in code table 4.0,
Code	Meaning
	70	Post-processing analysis or forecast at a horizontal level or in a horizontal layer at a point in 		time
	71	Post-processing individual ensemble forecast, control and perturbed, at a horizontal level or 		in a horizontal layer at a point in time
	72	Post-processing average, accumulation, extreme values or other statistically processed 			values at a horizontal level or in a horizontal layer in a continuous or non-continuous time 			interval
	73	Post-processing individual ensemble forecast, control and perturbed, at a horizontal level or 		in a horizontal layer, in a continuous or non-continuous time interval



· [bookmark: A2016_2_2_3]2016-2.2.3(DRMM-IV)/New GRIB table entries (unbalanced components) [FT2016-2] <para 6.1>

Add entries:

in code table 4.2,

Product Discipline 0 – Meteorological products, Parameter category 0: temperature
	number
	parameter
	units

	28
	Unbalanced component of temperature
	K


Description: 
28: Residual resulting from subtracting from temperature an approximate "balanced" value derived from relevant variable(s).


Product Discipline 0 – Meteorological products, Parameter category 1: Moisture
	number
	parameter
	units

	118
	Unbalanced component of specific humidity
	kg kg-1

	119
	Unbalanced component of specific cloud liquid water content
	kg kg-1

	120
	Unbalanced component of specific cloud ice water content
	kg kg-1


Description:
· 118: Residual resulting from subtracting from specific humidity (mass of water vapour/mass of moist air) an approximate "balanced" value derived from relevant variable(s).
· 119: Residual resulting from subtracting from specific cloud liquid water content (mass of condensate/mass of moist air) an approximate "balanced" value derived from relevant variable(s).
· 120: Residual resulting from subtracting from specific cloud ice water content (mass of condensate/mass of moist air) an approximate "balanced" value derived from relevant variable(s).


Product Discipline 0 – Meteorological products, Parameter category 2: momentum
	number
	parameter
	units

	45
	Unbalanced component of divergence
	s-1


Description: 
· 45: Residual resulting from subtracting from divergence an approximate "balanced" value derived from relevant variable(s).


Product Discipline 0 – Meteorological products, Parameter category 3: mass
	number
	parameter
	units

	31
	Unbalanced component of logarithm of surface pressure
	-


Description: 
· 31: Residual resulting from subtracting from logarithm of surface pressure an approximate "balanced" value derived from relevant variable(s). Note that this parameter is dimensionless.



· [bookmark: A2016_2_2_4]2016-2.2.4(DRMM-IV)/Amendments in Common Table C-14 for Pollen, new parameters in Table 4.2 and new entries in Table 4.5 [FT2016-2] <para 6.1>

Add entries:

in COMMON CODE TABLE C–14,
Code figure                    Meaning
62027–62099	Reserved
62100		Alnus (Alder) pollen
62101		Betula (Birch) pollen
62102		Castanea (Chestnut) pollen
62103		Carpinus (Hornbeam) pollen
62104		Corylus (Hazel) pollen
62105		Fagus (Beech) pollen
62106		Fraxinus (Ash) pollen
62107		Pinus (Pine) pollen
62108		Platanus (Plane) pollen
62109		Populus (Cottonwood, Poplar) pollen
62110		Quercus (Oak) pollen
62111		Salix (Willow) pollen
62112		Taxus (Yew) pollen
62113		Tilia (Lime, Linden) pollen
62114		Ulmus (Elm) pollen
62115-62199	Reserved

62200		Ambrosia (Ragweed, Burr-ragweed ) pollen
62201		Artemisia (Sagebrush, Wormwood, Mugwort) pollen
62202		Brassica (Rape, Broccoli, Brussels Sprouts, Cabbage, Cauliflower, Collards, Kale, 				Kohlrabi, Mustard, Rutabaga) pollen
62203		Plantago  (Plantain) pollen
62204		Rumex (Dock, Sorrel) pollen
62205		Urtica (Nettle) pollen
62206-62299	Reserved
62300		Poaceae (Grass family) pollen
62301-65534	Reserved
65535		Missing

Editorial note: Information about pollen species is collected from www.pollen.com, www.pollenflug.de, www.metoffice.gov.uk, www.polleninfo.org and www.meteoswiss.admin.ch.

Add entries:

in GRIB2 Table 4.2, discipline 0 (meteorological products), category 18 (nuclear/radiology),

	17	Column-integrated air concentration		Bq m-2
	18	Column-averaged air concentration in layer		Bq m-3

in GRIB2 Table 4.2, discipline 0 (meteorological products), category 20 (atmospheric chemical constituents),

	63	Column-averaged mass density in layer		kg m-3

in GRIB2 Table 4.5 – Fixed surface types and units,

	21	Lowest level where mass density exceeds the specified value
		(base for a given threshold of mass density)	kg m-3
	22	Highest level where mass density exceeds the specified
		value (top for a given threshold of mass density)	kg m-3
	23	Lowest level where air concentration exceeds the specified
		value (base for a given threshold of air concentration)	Bq m-3
	24	Highest level where air concentration exceeds the specified
		value (top for a given threshold of air concentration)	Bq m-3



· [bookmark: A2016_2_2_5]2016-2.2.5(DRMM-IV)/New generating process and common codes to represent wildfire-driven pollution in air quality models [FT2016-2] <para 6.1>

Proposed new entries for common code table C-14 and code table 4.3 
	
	Proposed new entries for Common Code Table C-14
(Atmospheric chemical or physical constituent type)
	

	Code Figure
	Meaning
	Chemical formula

	62026
	Particulate matter (PM)
	none 




	
	Proposed new entries for Code Table 4.3 
(Type of generating process)

	Code Figure
	Meaning

	18
	Difference between two forecasts





· [bookmark: A2016_2_2_6]2016-2.2.6(DRMM-IV)/Update of GRIB2 new compression method – CCSDS libaec [FT2016-2] <para 6.1>

Add templates:

Preliminary note:	For most templates, details of the packing process are described in regulation 92.9.4.
	This template is only valid for Consultative Committee for Space Data Systems: Lossless Data Compression. CCSDS Recommendation for Space Data System Standards, CCSDS 121.0-B-2, Blue Book, May 2012.

	Data Representation Template 5.42 - Grid point and spectral data - CCSDS recommended lossless compression.

	Octet No.
	Contents

	12 – 15
	Reference value (R) (IEEE 32-bit floating-point value)

	16 – 17
	Binary scale factor (E)

	18 – 19
	Decimal scale factor (D)

	20
	Number of bits required to hold the resulting scaled and referenced data values (see Note 1)

	21
	Type of original field values (see code table 5.1)

	22
	​CCSDS compression options mask (see Note 3)

	23
	Block size

	24-25
	Reference sample interval



Notes:
(1)	The intent of this template is to scale the grid point data to obtain the desired precision, if appropriate, and then subtract the 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 encoded into the CCSDS recommended standard for lossless data compression code stream format. To unpack the data field, the CCSDS recommended standard for lossless data compression 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 Consultative Committee for Space Data Systems (CCSDS) recommended standard for lossless data compression is the standard used by space agencies for the compression of scientific data transmitted from satellites and other space instruments. CCSDS recommended standard for lossless data compression is a very fast predictive compression algorithm based on the extended-Rice algorithm. It uses Golomb-Rice codes for entropy coding. The sequence of prediction errors is divided into blocks. Each block is compressed using a two-pass algorithm. In the first pass the best coding method for the whole block is determined. In the second pass, the output of the marker of the selected coding method is encoded as ancillary information along with prediction errors.
The coding methods include:
0. Golomb-Rice codes of a chosen rank
0. Unary code for transformed pairs of prediction errors
0. Fixed-length natural binary code if the block is found to be incompressible
0. Signaling to the decoder empty block if all prediction errors are zeroes
(3)	Library flags governing data type, and storage and processing parameters. For further information, see Rosenhauer, Mathis. "Flags." libaec – Adaptive Entropy Coding library. German Climate Computing Centre (Deutsches Klimarechenzentrum, DKRZ), 12 May 2016. Web. 13 June 2016. <http://gitlab.dkrz.de/k202009/libaec/blob/v0.3.3/README.md#flags>.


	 Data Template 7.42 - Grid point and spectral data - CCSDS recommended lossless compression.

	Octet No.
	Contents

	6 - nn
	CCSDS recommended standard for lossless data compression code stream




Add an entry:

in code table 5.0 – Data representation template number

	Code figure
	Contents

	42
	Grid point and spectral data - CCSDS recommended lossless compression.





· [bookmark: A2016_2_2_7]2016-2.2.7(DRMM-IV)/New ensemble templates and one ensemble template correction [FT2016-2] <para 6.1>

Add or amend entries:

in code table 4.0: Product definition template number,

	49	Individual ensemble forecast, control and perturbed, at a horizontal level or in a 
horizontal layer at a point in time for optical properties of aerosol
	50	Reserved
	56	Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for spatio-temporal changing tile parameters (deprecated) 
	58	Individual ensemble forecast, control and perturbed, at a horizontal level or in a 
horizontal layer at a point in time for atmospheric chemical constituents based on a distribution function
	59	Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for spatio-temporal changing tile parameters
		(corrected version of template 4.56)
Add product definition templates:
Product definition template 4.49 – individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for optical properties of aerosol
Octet No.	Contents
	10	Parameter category (see code table 4.1)
	11	Parameter number (see code table 4.2)
	12–13	Aerosol type (see common code table C–14)
	14	Type of interval for first and second size (see code table 4.91)
	15	Scale factor of first size
	16–19	Scaled value of first size in metres
	20	Scale factor of second size
	21–24	Scaled value of second size in metres
	25	Type of interval for first and second wavelength (see code table 4.91)
	26	Scale factor of first wavelength
	27–30	Scaled value of first wavelength in metres
	31	Scale factor of second wavelength
	32–35	Scaled value of second wavelength in metres
	36	Type of generating process (see code table 4.3)
	37	Background generating process identifier (defined by originating centre)
	38	Analysis or forecast generating process identifier (defined by originating centre)
	39–40	Hours of observational data cut-off after reference time (see Note)
	41	Minutes of observational data cut-off after reference time
	42	Indicator of unit of time range (see code table 4.4)
	43–46	Forecast time in units defined by octet 42
	47	Type of first fixed surface (see code table 4.5)
	48	Scale factor of first fixed surface
	49–52	Scaled value of first fixed surface
	53	Type of second fixed surface (see code table 4.5)
	54	Scale factor of second fixed surface
	55–58	Scaled value of second fixed surface
   59	Type of ensemble forecast (see code table 4.6)
	60	Perturbation number
	61	Number of forecasts in ensemble

Note:	Hours greater than 65534 will be coded as 65534.


Product definition template 4.58 – individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for atmospheric chemical constituents based on a distribution function
Octet No.	Contents
	10	Parameter category (see code table 4.1)
	11	Parameter number (see code table 4.2)
	12–13	Atmospheric chemical constituent type (see code table 4.230)
	14–15	Number of mode (N) of distribution (see Note 2)
	16–17	Mode number (l)
	18–19	Type of distribution function (see code table 4.240)
	20	Number of following function parameters (Np), defined by type given in octet 18–19 (Type 		of distribution function)
		Repeat the following 5 octets for the number of function parameters (n = 1, Np), if Np > 0
21+5(n–1)	List of scale factor of fixed distribution function parameter (p1–pNp), defined by type of distribution in octet 18–19 
(22+5(n–1))–(25+5(n–1))	List of scaled value of fixed distribution function parameter (p1–pNp), defined by type of distribution in octet 18–19 
21+5Np	Type of generating process (see code table 4.3)
22+5Np	Background generating process identifier (defined by originating centre)
23+5Np	Analysis or forecast generating process identifier (defined by originating centre)
(24+5Np)–(25+5Np)	Hours of observational data cut-off after reference time (see Note 1)
26+5Np	Minutes of observational data cut-off after reference time
27+5Np	Indicator of unit of time range (see code table 4.4)
(28+5Np)–(31+5Np)	Forecast time in units defined by the previous octet
32+5Np	Type of first fixed surface (see code table 4.5)
33+5Np	Scale factor of first fixed surface
(34+5Np)–(37+5Np)	Scaled value of first fixed surface
38+5Np	Type of second fixed surface (see code table 4.5)
39+5Np	Scale factor of second fixed surface
(40+5Np)–(43+5Np)	Scaled value of second fixed surface
44+5Np	Type of ensemble forecast (see code table 4.6)
45+5Np	Perturbation number
	46+5Np	Number of forecasts in ensemble
Notes:
(1)	Hours greater than 65534 will be coded as 65534.
(2)	If Number of mode (N) > 1, then between x N fields with mode number l = 1, …, N define the distribution function.  x is the number of variable parameters in the distribution function.
(3)	For more information, see Attachment III (Distribution functions in GRIB) in Part B of this volume (I.2 – Att.III/GRIB – 1 to 2).
Product definition template 4.56 – individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for spatio-temporal changing tile parameters
Note: This template is deprecated. Template 4.59 should be used instead.
Octet No.	Contents
	10	Parameter category (see code table 4.1)
	11	Parameter number (see code table 4.2)
	12	Tile classification (see code table 4.242)
	13	Total number (NT) of tile/attribute pairs (see Notes 2 and 3)
	14	Number of used spatial tiles (NUT) (see Notes 2 and 3)
	15	Tile index (ITN = {1,…, NUT}) (see Note 2)
	16	Number of used tile attributes (NAT) for tile ITN (see Note 2)
	17	Attribute of tile (see Code table 4.241)) (A = {A(1),…, A(NAT(ITN))}) (see Note 2)
	18	Type of generating process (see code table 4.3)
	19	Background generating process identifier (defined by originating centre)
	20	Analysis or forecast generating process identifier (defined by originating centre)
	21–22	Hours of observational data cut-off after reference time (see Note 1)
	23	Minutes of observational data cut-off after reference time
	24	Indicator of unit of time range (see code table 4.4)
	25–28	Forecast time in units defined by octet 24
	29	Type of first fixed surface (see code table 4.5)
	30	Scale factor of first fixed surface
	31–34	Scaled value of first fixed surface
	35	Type of second fixed surface (see code table 4.5)
	36	Scale factor of second fixed surface
	37–40	Scaled value of second fixed surface
	41	Perturbation number
	42	Number of forecasts in ensemble

Notes:
(1)	Hours greater than 65534 will be coded as 65534.
(2)	See Note 2 under product definition template 4.55.
(3)	For more information, see Attachment IV (Spatio-temporal changing tiles in GRIB) in Part B of this volume (I.2 – Att.IV/GRIB–1 to 3).
Product definition template 4.59 – individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer at a point in time for spatio-temporal changing tile parameters
Octet No.	Contents
	10	Parameter category (see code table 4.1)
	11	Parameter number (see code table 4.2)
	12	Tile classification (see code table 4.242)
	13	Total number (NT) of tile/attribute pairs (see Notes 2 and 3)
	14	Number of used spatial tiles (NUT) (see Notes 2 and 3)
	15	Tile index (ITN = {1,…, NUT}) (see Note 2)
	16	Number of used tile attributes (NAT) for tile ITN (see Note 2)
	17	Attribute of tile (see code table 4.241)) (A = {A(1),…, A(NAT(ITN))}) (see Note 2)
	18	Type of generating process (see code table 4.3)
	19	Background generating process identifier (defined by originating centre)
	20	Analysis or forecast generating process identifier (defined by originating centre)
	21–22	Hours of observational data cut-off after reference time (see Note 1)
	23	Minutes of observational data cut-off after reference time
	24	Indicator of unit of time range (see code table 4.4)
	25–28	Forecast time in units defined by octet 24
	29	Type of first fixed surface (see code table 4.5)
	30	Scale factor of first fixed surface
	31–34	Scaled value of first fixed surface
	35	Type of second fixed surface (see code table 4.5)
	36	Scale factor of second fixed surface
	37–40	Scaled value of second fixed surface
	41	Type of ensemble forecast (see code table 4.6)
	42	Perturbation number
	43	Number of forecasts in ensemble

Notes:
(1)	Hours greater than 65534 will be coded as 65534.
(2)	See Note 2 under product definition template 4.55.
(3)	For more information, see Attachment IV (Spatio-temporal changing tiles in GRIB) in Part B of this volume (I.2 – Att.IV/GRIB–1 to 3).



· [bookmark: A2016_2_2_8]2016-2.2.8(DRMM-IV)/Encoding fields from Limited Area models combining conformal projections and bi-periodic spectral geometry [Validation] <para 6.1>

Add templates:

Grid definition template 3.13 - Mercator LAM with explicit boundary for bi-periodic field
	Octet No.
	Contents

	15-nn
	Same as grid definition template 3.10

	[nn+1] - [nn+4]
	Nux – Size of model forecast area C in X direction (number of grid points)

	[nn+5] - [nn+8]
	Ncx – Width of coupling area I in X direction (number of grid points)

	[nn+9] - [nn+12]
	Nuy – Size of model forecast area C in Y direction (number of grid points)

	[nn+13] - [nn+16]
	Ncy – Width of coupling area I in Y direction (number of grid points)




Grid definition template 3.23 - Polar stereographic LAM with explicit boundary for bi-periodic field
	Octet No.
	Contents

	15-65
	Same as grid definition template 3.20

	66-69
	Nux – Size of model forecast area C in X direction (number of grid points)

	70-73
	Ncx – Width of coupling area I in X direction (number of grid points)

	74-77
	Nuy – Size of model forecast area C in Y direction (number of grid points)

	78-81
	Ncy – Width of coupling area I in Y direction (number of grid points)




Grid definition template 3.33 - Lambert conformal LAM with explicit boundary for bi-periodic field
	Octet No.
	Contents

	15-81
	Same as grid definition template 3.30

	82-85
	Nux – Size of model forecast area C in X direction (number of grid points)

	86-89
	Ncx – Width of coupling area I in X direction (number of grid points)

	90-93
	Nuy – Size of model forecast area C in Y direction (number of grid points)

	94-97
	Ncy – Width of coupling area I in Y direction (number of grid points)




[bookmark: __RefHeading__3573_294673190]Grid definition template 3.61 - Spectral Mercator LAM with explicit boundary for bi-periodic field
	Octet No.
	Contents

	15
	Spectral Representation type (see code table 3.6)

	16-19
	N – bi-Fourier Resolution Parameter

	20-23
	M – Bi-Fourier Resolution Parameter

	24
	Bi – Fourier Truncation Type (see code table 3.25)

	25-32
	Lx – Size in meters of the domain along X axis

	33-40
	Lux – Size in meters of model forecast area C along X axis

	41-48
	Lcx – Width in meters of coupling area I along X axis

	49-56
	Ly – Size in meters of the domain along Y axis

	57-64
	Luy – Size in meters of model forecast area C along Y axis

	65-72
	Lcy – Width in meters of coupling area I along Y axis

	73
	Shape of the Earth (see code table 3.2)

	74
	Scale factor of radius of spherical Earth

	75-78
	Scaled value of radius of spherical Earth

	79
	Scale factor of major axis of oblate spheroid Earth

	80-83
	Scaled value of major axis of oblate spheroid Earth

	84
	Scale factor of minor axis of oblate spheroid Earth

	85-88
	Scaled value of minor axis of oblate spheroid Earth

	89-92
	La1 – latitude of first grid point

	93-96
	Lo1 – longitude of first grid point

	97-100
	LaD – latitude(s) at which the Mercator projection intersects the Earth (Latitude(s) where Di and Dj are specified)

	101-104
	La2 – latitude of last grid point

	105-108
	Lo2 – longitude of last grid point

	109-112
	Orientation of the grid, angle between i direction on the map and the Equator (see Note 1)


Notes: 
(1) Limited to the range of 0 to 90 degrees. 


Grid definition template 3.62 - Spectral polar stereographic LAM with explicit boundary for bi-periodic field
	Octet No.
	Contents

	15
	Spectral Representation type (see code table 3.6) 

	16-19
	N – bi-Fourier Resolution Parameter

	20-23
	M – Bi-Fourier Resolution Parameter

	24
	Bi – Fourier Truncation Type (see code table 3.25)

	25-32
	Lx – Size in meters of the domain along X axis

	33-40
	Lux – Size in meters of model forecast area C along X axis

	41-48
	Lcx – Width in meters of coupling area I along X axis

	49-56
	Ly – Size in meters of the domain along Y axis

	57-64
	Luy – Size in meters of model forecast area C along Y axis

	65-72
	Lcy – Width in meters of coupling area I along Y axis

	73
	Shape of the Earth (see code table 3.2)

	74
	Scale factor of radius of spherical Earth

	75-78
	Scaled value of radius of spherical Earth

	79
	Scale factor of major axis of oblate spheroid Earth

	80-83
	Scaled value of major axis of oblate spheroid Earth

	84
	Scale factor of minor axis of oblate spheroid Earth

	85-88
	Scaled value of minor axis of oblate spheroid Earth

	89-92
	La1 – latitude of first grid point

	93-96
	Lo1 – longitude of first grid point

	97
	Resolution and component flags (see flag table 3.3)

	98-101
	LaD – latitude where Dx and Dy are specified

	102-105
	LoV – orientation of the grid

	106
	Projection centre flag (see flag table 3.5)




Grid definition template 3.63 - Spectral Lambert conformal LAM with explicit boundary for bi-periodic field
	Octet No.
	Contents

	15
	Spectral Representation type (see code table 3.6)

	16-19
	N – bi-Fourier Resolution Parameter

	20-23
	M – Bi-Fourier Resolution Parameter

	24
	Bi-Fourier Truncation Type (see code table 3.25)

	25-32
	Lx – Size in meters of the domain along X axis

	33-40
	Lux – Size in meters of model forecast area C along X axis

	41-48
	Lcx – Width in meters of coupling area I along X axis

	49-56
	Ly – Size in meters of the domain along Y axis

	57-64
	Luy – Size in meters of model forecast area C along Y axis

	65-72
	Lcy – Width in meters of coupling area I along Y axis

	73
	Shape of the Earth (see code table 3.2)

	74
	Scale factor of radius of spherical Earth

	75-78
	Scaled value of radius of spherical Earth

	79
	Scale factor of major axis of oblate spheroid Earth

	80-83
	Scaled value of major axis of oblate spheroid Earth

	84
	Scale factor of minor axis of oblate spheroid Earth

	85-88
	Scaled value of minor axis of oblate spheroid Earth

	89-92
	La1 – latitude of first grid point

	93-96
	Lo1 – longitude of first grid point

	97-100
	LaD – latitude where Dx and Dy are specified

	101-104
	LoV – longitude of meridian parallel to y-axis along which latitude increases as the y-coordinate increases

	105
	Projection centre flag (see flag table 3.5)

	106-109
	Latin 1 – first latitude from the pole at which the secant cone cuts the sphere

	110-113
	Latin 2 – second latitude from the pole at which the secant cone cuts the sphere

	114-117
	Latitude of the southern pole of projection

	118-121
	Longitude of the southern pole of projection




Data representation template 5.53 - Spectral LAM data - complex packing
	Octet No.
	Contents

	12-15
	Reference value (R) (IEEE 32-bit floating-point value)

	16-17
	Binary scale factor (E)

	18-19
	Decimal scale factor (D)

	20
	Number of bits used for each packed value (field width)

	21
	Bi-Fourier Sub-Truncation Type (see Code table 5.25)

	22
	Packing mode for Axes (see Code table 5.26)

	23-26
	P - Laplacian scaling factor (expressed in 10-6 units)

	27-28
	NS - Bi-Fourier resolution parameter of the unpacked subset (see Note 1) 

	29-30
	MS - Bi-Fourier resolution parameter of the unpacked subset (see Note 1) 

	31-34
	TS – total number of values in the unpacked subset (see Note 1) 

	35
	Precision of the unpacked subset (see Code table 5.7)



Notes: 
(1)	The unpacked subset is a set of values defined in the same way as the full set of values (on a spectrum limited to NS and MS), but on which scaling and packing are not applied. Associated values are stored in octets 6 onwards of Section 7.
(2)	The remaining coefficients are multiplied by (n2 +m2)P, scaled and packed. The operator associated with this multiplication is derived from the Laplacian operator.
(3)	The retrieval formula for a coefficient of wave number n is then: Y = (R + X x 2E ) x10–D x (m2 +n2)-P where X is the packed scaled value associated with the coefficient. 
[bookmark: __RefHeading__3577_294673190]

Data template 7.53 - Spectral LAM data  - complex packing
	Octet No.
	Contents

	6-(5+IxTS) 
	Data values from the unpacked subset (IEEE floating-point values on I octets) 

	(6+IxTS)–nn 
	Binary data values – binary string, with each (scaled) data value out of the unpacked subset 




Add entries:

in code table 3.1 – Grid definition template number,
	Code figure
	Meaning

	13
	Mercator LAM with explicit boundary for bi-periodic field

	23
	Polar stereographic LAM with explicit boundary for bi-periodic field

	33
	Lambert conformal LAM with explicit boundary for bi-periodic field

	61
	Spectral Mercator LAM with explicit boundary for bi-periodic field

	62
	Spectral polar stereographic LAM with explicit boundary for bi-periodic field

	63
	Spectral Lambert conformal LAM with explicit boundary for bi-periodic field




in code table 3.6 – Spectral data representation type,
	Code figure
	Meaning

	2
	Bi-Fourier representation




in code table 3.25 - Type of bi-Fourier truncation,
	Code figure
	Meaning

	77
	Rectangular

	88
	Elliptic

	99
	Diamond




in code table 5.0 - Data representation template number,
	Code figure
	Meaning

	53
	Spectral LAM data  - complex packing




in code table 5.25 - Type of bi-Fourier subtruncation,
	Code figure
	Meaning

	77
	Rectangular

	88
	Elliptic

	99
	Diamond




in code table 5.26 – Packing mode for axes
	Code figure
	Meaning

	0
	Spectral coefficients for axes are packed

	1
	Spectral coefficients for axes included in the unpacked subset





· [bookmark: A2016_2_2_9]2016-2.2.9(DRMM-IV)/New table entries for GRIB2 to represent GRAPES model products [FT2016-2] <para 6.1>

Add entries:

in code table 4.2,
Product discipline 0 – Meteorological products, parameter category 0: temperature
	Number
	Parameter
	Units
	Description

	29
	Temperature advection
	K s-1
	Temperature advection is the advection of temperature by the wind. It refers to the change of temperature caused by movement of air by the wind. Warm advection (positive value) indicates the temperature is increasing, and cold advection (negative value) indicates the temperature is decreasing.




Product discipline 0 – Meteorological products, parameter category 2: momentum
	Number
	Parameter
	Units
	Description

	46
	Vorticity advection
	s-2
	Vorticity advection is the advection of relative vorticity by the wind. It refers to the change in vorticity caused by the movement of air. A positive value corresponds to rising forcing, while negative value corresponds to sinking forcing.




in code table 4.5,
	Code figure
	Meaning
	Unit

	115
	Sigma height level (see Note 5)
	–


Notes:
(5)	Sigma height level is the vertical model level of the height-based terrain-following coordinate (Gal-Chen and Somerville, 1975). The value of the level = (Height of the level – height of the terrain) / (height of the top level – height of the terrain), which is >=0 and <=1.



· [bookmark: A2015_2_1_1]2015-2.1.1(DRMM-III) Complete encoding of information required for georeferencing grid points in GRIB [ABC2016] <para 6.1>

Add a new note:
(2)	With respect to the Code figures 0, 1, 3, 6, and 7, coordinates can only be unambiguously interpreted, if the coordinate reference system, in which they are embedded, is known. Therefore, defining the shape of the Earth alone without coordinate system axis origins is ambiguous. Generally, the prime meridian defined in the geodetic system WGS84 can be safely assumed to be the longitudinal origin. However, because these code figures do not specify the longitudinal origin explicitly, it is suggested to contact the originating centre, if high precision coordinates are needed in order to obtain the precise details of the coordinate system used.



· [bookmark: A2015_2_1_2]2015-2.1.2(DRMM-III) New GRIB2 Regulations and notes to make it clear that forecast times may be negative [ABC2017] <para 6.1>

Add a regulation:
92.6.3	In product definition templates that refer to a forecast time or offset from reference time, this may be negative to refer to times or intervals that begin before the reference time, if this is applicable.



· [bookmark: A2015_2_2_1]2015-2.2.1/2.2.2(DRMM-III) New parameters in GRIB2 Code table 4.2/New GRIB2 parameters and product definition template for observational satellite data [Validation] <para 6.1>

Add entries:
In Code table 4.1,

Discipline 3 (Space products)
	191	Miscellaneous

In Code Table 4.2:

Discipline 3 (Space products), category 1 (Quantitative products)
	18	Water temperature	K
Discipline 3 (Space products), Category 191 (Miscellaneous)
	0	Seconds prior to initial reference time (defined in Section 1)	s


Add a code table:
Code table 4.16 – Quality value associated with parameter
	Code figure	Meaning
	0	Confidence index (see Note 2)
	1	Quality indicator (see Note 3 and Code table 4.244)
	2	Correlation of product with used calibration product (see Note 4)
	3	Standard deviation of product from calibration product (see Note 5)
	4-191	Reserved
	192-254	Reserved for local use
 	255	Missing

Notes:
(1)	When a non-missing value is used from this code table, the original data value is a quality value associated with the parameter defined by octets 10 and 11 of the product definition template.
(2)	The original data value is a non-dimensional number from 0 to 1, where 0 indicates no confidence and 1 indicates maximal confidence.
(3)	The original data value is defined by Code table 4.244.
(4)	The original data value is a non-dimensional number without units.
(5)	The original data value is in the same units as the parameter defined by octets 10 and 11 of the product definition template.


Code table 4.244 – Quality indicator
	Code figure	Meaning
	0	No quality information available
	1	Failed
	2	Passed
	3-191	Reserved
	192-254	Reserved for local use
	255	Missing


Add a template:
Product definition template 4.35 – satellite product with or without associated quality values
Octet No.	Contents
	10	Parameter category (see Code table 4.1)
	11	Parameter number (see Code table 4.2)
	12	Type of generating process (see Code table 4.3)
	13	Observation generating process identifier (defined by originating centres)
	14	Quality value associated with parameter (see Code Table 4.16)
	15	Number of contributing spectral bands (NB)
		16–   Repeat the following 11 octets for each contributing band (nb = 1, NB)
(16+11(nb–1))–(17+11(nb–1))	Satellite series of band nb (code table defined by originating/generating centre)
(18+11(nb–1))–(19+11(nb–1))	Satellite numbers of band nb (code table defined by originating/generating centre)
(20+11(nb–1))–(21+11(nb–1))	Instrument types of band nb (code table defined by originating/generating centre)
(22+11(nb–1))	Scale factor of central wave number of band nb
(23+11(nb–1))–(26+11(nb–1))	Scaled value of central wave number of band nb (units: m–1)

Note:	For “satellite series of band nb”, “satellite numbers of band nb” and “instrument types of band nb”, it is recommended to encode the values as per BUFR Code tables 0 02 020, 0 01 007 (Common Code table C–5) and 0 02 019 (Common Code table C–8), respectively.



· [bookmark: A2015_2_2_3][bookmark: A2015_2_2_4][bookmark: A2015_2_2_5][bookmark: A2015_2_2_6][bookmark: A2015_2_2_7][bookmark: A2015_2_2_8][bookmark: A2015_2_2_9][bookmark: A2015_2_2_10][bookmark: A2015_2_2_11][bookmark: A2014_2_2_2]2014-2.2.2(DRMM-II)/A product definition template for statistics over an ensemble
[Validation] <para 6.1>

Add a new template: 

Product definition template 4.62 – Statistics over an ensemble reforecast, at a horizontal level or in a horizontal layer in a continuous or non-continuous time interval

	Octet No.	Contents
	10	Parameter category (see Code table 4.1)  
	11	Parameter number (see Code table 4.2)
	12	Type of generating process (see Code table 4.3)
	13	Background generating process identifier (defined by originating centre)
	14	Forecast generating process identifier (defined by originating centre)
	15	Indicator of unit of time range (see Code table 4.4)
	16-19	Forecast time in units defined by octet 15 (see Note 1)
	20	Type of first fixed surface (see Code table 4.5)
	21	Scale factor of first fixed surface
	22-25	Scaled value of first fixed surface
	26	Type of second fixed surface (see Code table 4.5)
	27	Scale factor of second fixed surface
	28-31	Scaled value of second fixed surface
	32	Type of ensemble forecast (see Code table 4.6)
	33	Number of forecasts in ensemble
	34	Number of years in the ensemble reforecast period (see Note 2)
	35	First year of ensemble reforecast period
	36	Last year of ensemble reforecast period
	37	Total number of data values possible (or expected) in statistical process over the
 		ensemble reforecast
	38-39	Total number of data values missing in statistical process over the ensemble
		reforecast
	40	Statistical process used to calculate the processed field over the ensemble reforecast
		(see Code table 4.10)
	41-42	Year of model version date (see Note 3)
	43	Month of model version date
	44	Day of model version date
	45	Hour of model version date
	46	Minute of model version date
	47	Second of model version date
	48	Month of end of overall time interval (see Note 5)
	49	Day of end of overall time interval
	50	Hour of end of overall time interval
	51	Minute of end of overall time interval
	52	Second of end of overall time interval
	53	n - number of time range specifications describing the time intervals used
		to calculate the statistically processed field
	54-57	Total number of data values missing in statistical process
		58-69	Specification of the outermost (or only) time range over which statistical
		processing is done
	58	Statistical process used to calculate the processed field from the field at
		each time increment during the time range (see Code table 4.10)
	59	Type of time increment between successive fields used in the statistical
		processing (see Code table 4.11)
	60	Indicator of unit of time for time range over which statistical processing is
		done (see Code table 4.4)
	61-64	Length of the time range over which statistical processing is done, in units
		defined by the previous octet
	65	Indicator of unit of time for the increment between the successive fields
		used (see Code table 4.4)
	66-69	Time increment between successive fields, in units defined by the previous
		octet (see Note 3)
		70-nn	These octets are included only if n>1, where nn=69 + 12 x n
	70-81	As octets 58 to 69, next innermost step of processing
	82-nn	Additional time range specifications, included in accordance with the value
		of n. Contents as octets 58 to 69, repeated as necessary

Notes:
(1)	The reference time in section 1 and the forecast time together define the beginning of the overall time interval.
(2)	Octets 34-40 define a statistical process over both time and ensemble.
(3)	This is the date to identify the model version that is used to generate the reforecast.
(4)	An increment of zero means that the statistical processing is the result of a continuous (or near continuous) process, not the processing of a number of discrete samples. Examples of such continuous processes are the temperatures measured by analogue maximum and minimum thermometers or thermographs, and the rainfall measured by a rain gauge. The reference and forecast times are successively set to their initial values plus or minus the increment, as defined by the type of time increment (one of octets 59, 71. 83 ...).  For all but the innermost (last) time range, the next inner range is then processed using these reference and forecast times as the initial reference and forecast time.



· [bookmark: A2014_2_2_1][bookmark: A2014_2_2_7][bookmark: A2012_2_2_9][bookmark: A2013_2_2_9]2012-2.2.9(DRC-IV)/GRIB template for 4-D Trajectory grid definition [Validation] <para 6.1>

Validate templates:

Grid definition template 3.1010 – 4-D trajectory grid definition

Octet No.	Contents
	15	Shape of the Earth (see Code table 3.2)
	16	Scale factor of radius of spherical Earth
	17–20	Scaled value of radius of spherical Earth
	21	Scale factor of major axis of oblate spheroid Earth
	22–25	Scaled value of major axis of oblate spheroid Earth
	26	Scale factor of minor axis of oblate spheroid Earth
	27–30	Scaled value of minor axis of oblate spheroid Earth
	31–32	Number of horizontal points in slice (see Note 1)
	33–34	Number of vertical points in slice (see Note 1)
	35–38	Di – slice horizontal grid length (see Note 2)
	39–42	Dj – slice vertical grid length (see Note 2)
	43–46	Pi – horizontal location of trajectory point within slice (see Note 3)
	47–50	Pj – vertical location of trajectory point within slice (see Note 3)
	51	Scanning mode (flags – see Flag table 3.4) (see Note 1)
	52–53	NW – Number of way points (see Note 4) 
	54–(53+NW×24)	Waypoint descriptions to define 4-D coordinates

Waypoint descriptions:
30+(N×24+0–N×24+3)	LaN – latitude of Nth trajectory way point 
30+(N×24+4–N×24+7)	LoN – longitude of Nth trajectory way point 
30+(N×24+8)	Type of Nth’s trajectory way point surface (see Code table 4.5) (see
		Note 5)
30+(N×24+9)	Scale factor of Nth’s trajectory way point surface
30+(N×24+10–N×24+13)	Scaled value of Nth’s trajectory way point surface
30+(N×24+14)	Indicator of unit of time range (see Code table 4.4)
30+(N×24+15–N×24+18)	Waypoint time in units defined by octet N×24+14 (see Note 6)
30+(N×24+19–N×24+22)	Number of slices per trajectory segment (see Note 7)
30+(N×24+23)	Number of additional leading and trailing slices (see Note 8)

Notes:
(1)		Horizontal and vertical points in slice indicate orthogonal grid slice perpendicular to point along the trajectory segment. Therefore scanning mode describes scanning within single slice.
(2)	Grid lengths are in units of 10–3 m. Trajectory is always positioned in the centre of the slice. 
(3)	Location of trajectory point within slice is in units of 10–3 m relative from first grid point of this slice.
(4)	Type of line for way segments is assumed to be Great Circle.
(5)	Each of waypoints can be in different types of surface coordinates. For the purpose of light transition level, point of transition can be repeated in both meters above surface and isobaric level equivalent to height reduction based on QNH valid for FIR at that moment. Waypoint can be also repeated for stopover on the trajectory with same 3-D coordinates but different waypoint time. First point of transition level or stopover description can have MISSING slices in this case. 
(6)	Waypoint time is relative to reference time of data defined in Section 1.
(7)	Slices are defined as perpendicular planes which are equidistantly spaced along the trajectory segment. First slice is always located in first point of trajectory segment and last slice in last point of trajectory segment. Therefore minimum number of slices is 2, unless set to MISSING (for last point of trajectory or for transition level repeated point). 



Figure 3: Example of trajectory segment with 5 slices (circles represent trajectory waypoints)
(8)	Number of leading slices is same as number of trailing slices, and represents additional slices outside the trajectory segment but within its direction using same equidistant spacing as for corresponding trajectory segment itself.



Figure 4: Example of trajectory segment with 5 slices and 1 leading and trailing slice (circles represent trajectory waypoints)
(9)	A scaled value of radius of spherical Earth, or major or minor axis of oblate spheroid Earth, is derived by applying the appropriate scale factor to the value expressed in metres.
  

Product definition template 4.1010 – 4-D trajectory 

Octet No.	Contents
	10	Parameter category (see Code table 4.1)
	11	Parameter number (see Code table 4.2)
	12	Type of generating process (see Code table 4.3)
	13	Background generating process identifier (defined by originating centre)
	14	Analysis or forecast generating process identifier (defined by originating centre)
	15–16	Hours of observational data cutoff after reference time (see Note)
	17	Minutes of observational data cutoff after reference time

Note: Hours greater than 65534 will be coded as 65534.


Product definition template 4.1011 – 4-D trajectory ensemble forecast, control and perturbed

Octet No.	Contents
	10	Parameter category (see Code table 4.1)
	11	Parameter number (see Code table 4.2)
	12	Type of generating process (see Code table 4.3)
	13	Background generating process identifier (defined by originating Centre)
	14	Forecast generating process identifier (defined by originating Centre)
	15–16	Hours after reference time of data cutoff (see Note)
	17	Minutes after reference time of data cutoff
	18	Type of ensemble forecast (see Code table 4.6)
	19	Perturbation number
	20	Number of forecasts in ensemble

Note: Hours greater than 65534 will be coded as 65534.


Product definition template 4.1015 – 4-D trajectory probability forecasts 

Octet No.	Contents
	10	Parameter category (see Code table 4.1)
	11	Parameter number (see Code table 4.2)
	12	Type of generating process (see Code table 4.3)
	13	Background generating process identifier (defined by originating centre)
	14	Forecast generating process identifier (defined by originating centre)
	15–16	Hours after reference time of data cutoff (see Note)
	17	Minutes after reference time of data cutoff
	18	Forecast probability number
	19	Total number of forecast probabilities
	20	Probability type (see Code table 4.9)
	21	Scale factor of lower limit
	22–25	Scaled value of lower limit
	26	Scale factor of upper limit
	27–30	Scaled value of upper limit

Note: Hours greater than 65534 will be coded as 65534.



[bookmark: A2011_2_3_5]
FM 94 BUFR/FM 95 CREX


· [bookmark: A2016_3_2_1]2016-3.2.1(DRMM-IV)/New entry in common code table C-2 by Switzerland and Kazakhstan [FT2016-2] <para 6.1>

Add entries:

in common code table C-2
	Code figure for rara
	Code figure for BUFR
	

	50
	150
	Meteolabor SRS-C50/Argus (Switzerland)

	73
	173
	МАRL-A (Russian Federation) – ASPAN-15 (Kazakhstan)

	N/A
	190
	NCAR research dropsonde NRD94 with GPS and Vaisala RS92-based sensor module (United States)

	N/A
	191
	NCAR research dropsonde NRD41 with GPS and Vaisala RS41-based sensor module (United States)

	N/A
	192
	Vaisala/NCAR dropsonde RD94 with GPS and Vaisala RS92-based sensor module (Finland/USA)

	N/A
	193
	Vaisala/NCAR dropsonde RD41 with GPS and Vaisala RS41-based sensor module (Finland/USA)





· [bookmark: A2016_3_2_2]2016-3.2.2(DRMM-IV)/New entries for dropsonde data [FT2016-2] <para 6.1>

Add an entry:

in BUFR Table B,
	FXY
	Element Name
	BUFR Unit
	BUFR Scale
	BUFR reference value
	BUFR width (bits)
	CREX Unit
	CREX Scale
	CREX width (characters)

	0-02-087
	Parachute surface area
	m2
	4
	0
	15
	m2
	4
	5





· [bookmark: A2016_3_2_3]2016-3.2.3(DRMM-IV)/New entries in Common Tables C-5 and C-8 [FT2016-2] <para 6.1>
· 2016-3.2.8(DRMM-IV)/New entries in Common Code Table C-5 [FT2016-2] 

Add entries:

in common code table C-5,
	Code figure for I6I6I6
	Code figure for BUFR
	Code figure for GRIB2
	

	062
	62
	62
	Sentinel 1A

	063
	63
	63
	Sentinel 1B

	064
	64
	64
	Sentinel 5P

	270
	270
	270
	GOES 16

	271
	271
	271
	GOES 17

	272
	272
	272
	GOES 18

	273
	273
	273
	GOES 19

	523
	523
	523
	FY-3D

	812
	812
	812
	SCISAT-1

	813
	813
	813
	ODIN



in common code table C-8,
	Code
	Agency
	Type
	Short name
	Long name

	92
	CSA
	Limb-scanning sounder
	ACE-FTS
	Atmospheric Chemistry Experiment - Fourier Transform Spectrometer

	151
	ESA
	Imaging radar
	SAR-C
	Synthetic Aperture Radar (C-band)

	152
	ESA
	Cross-nadir scanning
	SW
	Sounder TROPOMI Tropospheric Monitoring Instrument

	959
	SNSB
	Limb-scanning sounder
	SMR
	Sub-millimetre radiometer





· [bookmark: A2016_3_2_4]2016-3.2.4(DRMM-IV)/New BUFR elements for C-band synthetic aperture radar  instrument (C-SAR) [FT2016-2] <para 6.1>

Add entries:

in BUFR table B,

Class 03 – BUFR/CREX Instrumentation
	TABLE
REFERENCE
	ELEMENT
NAME
	BUFR
	CREX
	

	F X Y
	
	UNIT
	SCALE
	REF.
VALUE
	DATA
WIDTH
(Bits)
	UNIT
	SCALE
	DATA
WIDTH
(Char.)
	Description

	0 03 025
	Cross-track estimation area size
	m
	0
	5000
	16
	m
	0
	5
	Ground range size of the estimation area [m].

	0 03 026
	Along-track estimation area size
	m
	0
	5000
	16
	m
	0
	5
	Azimuth size of the estimation area [m].



Class 05 – BUFR/CREX Location (horizontal – 1)
	TABLE
REF.
	ELEMENT
NAME
	BUFR
	CREX
	

	F X Y
	
	UNIT
	SCALE
	REF.
VALUE
	DATA
WIDTH
(Bits)
	UNIT
	SCALE
	DATA
WIDTH
(Char.)
	Description

	0 05 071
	Stripmap identifier
	Numeric
	0
	0
	16
	Numeric
	0
	5
	In the case of SM mode the product contained in a single netCDF file will be split in several BUFR messages. We need to have an identifier to rebuild the original product and to mark the single parts to belong to the same product. This is the function of Stripmat identifier

	0 05 072
	Number of spectra in range direction
	Numeric
	0
	0
	8
	Numeric
	0
	3
	Number of range swell wave spectra cells. For WV mode this dimension is set to 1 as there is 1 swell wave spectra per WV vignette. For SM this dimension is set to the number of cells in the range direction, nominally 4. This parameter does not apply to IW nor EW mode.

	0 05 073
	Number of spectra in azimuthal direction
	Numeric
	0
	0
	8
	Numeric
	0
	3
	Number of azimuth swell wave spectra cells. For WV mode this dimension is set to 1 as there is 1 swell wave spectra per WV vignette. For SM this dimension is set to the number of cells in the azimuth direction, nominally 4; although, this will vary with the length of the input image strip. This parameter does not apply to IW nor EW mode.

	0 05 074
	Index in range direction
	Numeric
	0
	0
	8
	Numeric
	0
	3
	Index of range swell wave spectra cell.

	0 05 075
	Index in azimuthal direction
	Numeric
	0
	0
	8
	Numeric
	0
	3
	Index of azimuth swell wave spectra cell.



Class 25 – BUFR/CREX Processing information
	TABLE
REF.
	ELEMENT
NAME
	BUFR
	CREX
	

	F X Y
	
	UNIT
	SCALE
	REF.
VALUE
	DATA
WIDTH
(Bits)
	UNIT
	SCALE
	DATA
WIDTH
(Char.)
	Description

	0 25 189
	Range cut-off wavelength
	m
	0
	1
	9
	m
	0
	3
	The range cut-off wavelength [m] is the shortest wavelength in range direction that can be resolved in the swell wave spectra. The cut-off wavelength is computed from the slant range resolution (or range bandwidth, fsf) and the local incidence angle as: λrange(θ)=c/fsfsinθ



Class 40 – BUFR/CREX Satellite data
	TABLE
REF.
	ELEMENT
NAME
	BUFR
	CREX
	

	F X Y
	
	UNIT
	SCALE
	REF.
VALUE
	DATA
WIDTH
(Bits)
	UNIT
	SCALE
	DATA
WIDTH
(Char.)
	Description

	0 40 039
	Single Look Complex image intensity
	Numeric
	0
	-25
	5
	Numeric
	0
	3
	The input Single Look Complex (SLC) image intensity estimated within each wave cell

	0 40 040
	Single Look Complex image skewness
	Numeric
	2
	1
	13
	Numeric
	0
	4
	The skewness of the input SLC image [dimensionless] estimated within each wave cell

	0 40 041
	Single Look Complex image kurtosis
	Numeric
	2
	1
	13
	Numeric
	0
	4
	The kurtosis of the input SLC image [dimensionless] estimated within each wave cell

	0 40 042
	Single Look Complex image  variance
	Numeric
	2
	1
	13
	Numeric
	0
	4
	The variance of the input SLC image normalized by the square of the mean intensity [dimensionless] estimated within each wave cell.



Class 42 – BUFR/CREX Oceanographic elements
	TABLE
REF.
	ELEMENT
NAME
	BUFR
	CREX
	

	F X Y
	
	UNIT
	SCALE
	REF.
VALUE
	DATA
WIDTH
(Bits)
	UNIT
	SCALE
	DATA
WIDTH
(Char.)
	Description

	0 42 001
	Dominant swell wave direction of spectral partition
	degree
	0
	0
	9
	degree
	0
	3
	Dominant wave direction [degree] for each partition of the swell wave spectra.

	0 42 002
	Significant swell wave height of spectral partition
	m
	1
	0
	9
	m
	1
	3
	Significant wave height  [m] for each partition of the swell wave spectra

	0 42 003
	Dominant swell wavelength of spectral partition
	m
	2
	100
	17
	m
	2
	6
	Dominant wave length [m] for each partition of the swell wave spectra

	0 42 004
	Confidence of inversion for each partition of swell wave spectra
	Code table
	0
	0
	4
	Code table
	0
	2
	Confidence of inversion for each partition of swell wave spectra

	0 42 005
	Ambiguity removal factor for swell wave partition
	Numeric
	5
	-100000
	18
	Numeric
	5
	6
	The ambiguity removal factor [dimensionless] for each wave partition


	0 42 006
	Wave age
	Numeric
	2
	1
	8
	Numeric
	2
	3
	The dimensionless parameter derived from the SAR data that describes the state of development of the wind sea component of the wave spectra. The dimensions of the matrix are oswAzSize x oswRaSize.

	0 42 007
	Shortest ocean wavelength on spectral resolution
	m
	2
	0
	16
	m
	2
	5
	The spectral resolution gives the shortest ocean wavelength [m] that can be detected.

	0 42 008
	Nonlinear inverse spectral width
	m
	2
	0
	16
	m
	2
	5
	Nonlinear inverse spectral width [m] describing non-linear spectral cut-off computed from the cross-spectra.

	0 42 009
	Partition number
	Numeric
	0
	1
	4
	Numeric
	0
	2
	Number of wave partitions





Add a code table:

Code table 0 42 004 – Confidence of inversion for each partition of swell wave spectra
	Code figure
	

	0
	Wave direction resolved

	1
	180-degree ambiguity not resolve

	2-14
	Reserved

	15
	Missing





· [bookmark: A2016_3_2_5][bookmark: A2016_3_2_6]2016-3.2.6(DRMM-IV)/BUFR Sequence for synoptic reports from sea stations suitable for VOS observation data (editorial changes) [FT2016-2/pre-operational] <para 6.1>

Add entries:

in BUFR/CREX Table B,
Class 01 – BUFR/CREX Identification
	Table Reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Unit
	Scale
	Data width (char)

	0
	01
	114
	Encrypted ship or mobile land station identifier (base64 encoding)
	CCITT IA5
	0
	0
	352
	Character
	0
	44



Class 03 – BUFR/CREX Instrumentation
	Table Reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Unit
	Scale
	Data width (char)

	0
	03
	001
	Surface station type
	Code table
	0
	0
	5
	Code table
	0
	2

	0
	03
	003
	Thermometer/hygrometer housing
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	03
	004
	Type of screen/shelter/radiation shield
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	03
	005
	Horizontal width of screen or shield (x)
	m
	3
	0
	16
	m
	3
	5

	0
	03
	006
	Horizontal depth of screen or shield (y)
	m
	3
	0
	16
	m
	3
	5

	0
	03
	007
	Vertical height of screen or shield (z)
	m
	3
	0
	16
	m
	3
	5

	0
	03
	008
	Artificially ventilated screen or shield
	Code table
	0
	0
	3
	Code table
	0
	1

	0
	03
	009
	Amount of forced ventilation at time of reading
	m s–1
	1
	0
	9
	m s–1
	1
	3

	0
	03
	020
	Material for thermometer/hygrometer housing
	Code table
	0
	0
	3
	Code table
	0
	1

	0
	03
	021
	Hygrometer heating
	Code table
	0
	0
	2
	Code table
	0
	1

	0
	03
	022
	Instrument owner
	Code table
	0
	0
	3
	Code table
	0
	1

	0
	03
	023
	Configuration of louvers for thermometer/hygrometer screen
	Code table
	0
	0
	3
	Code table
	0
	1

	0
	03
	024
	Psychrometric coefficient
	K–1
	6
	0
	10
	K–1
	6
	3



Class 10 – BUFR/CREX Non coordinate location (vertical)
	Table Reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Unit
	Scale
	Data width (char)

	0
	10
	038
	Maximum height of deck cargo above summer load line
	m
	0
	0
	6
	m
	0
	2

	0
	10
	039
	Departure of reference level (summer maximum load line) from actual sea level
	m
	0
	–32
	6
	m
	0
	3



Class 11 – BUFR/CREX Wind and turbulence
	Table Reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Unit
	Scale
	Data width (char)

	0
	11
	007
	Relative wind direction (in degrees off bow)
	°
	0
	0
	9
	°
	0
	3

	0
	11
	008
	Relative wind speed
	m s–1
	1
	0
	12
	m s–1
	1
	4



Class 15 – BUFR/CREX Physical/chemical constituents
	Table Reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Unit
	Scale
	Data width (char)

	0
	15
	028
	Mole fraction of atmospheric constituent/pollutant in dry air
	‰
	5
	0
	16
	‰
	5
	5



Class 25 – BUFR/CREX Processing information
	Table Reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Unit
	Scale
	Data width (char)

	0
	25
	185
	Encryption method
	Code table
	0
	0
	8
	Code table
	0
	3

	0
	25
	186
	Encryption key version
	CCITT IA5
	0
	0
	96
	Character
	0
	12

	0
	25
	188
	Method for reducing pressure to sea level
	Code table
	0
	0
	5
	Code table
	0
	2



Class 41 – BUFR/CREX Oceanographic/bio-geochemical parameters
	Table Reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Unit
	Scale
	Data width (char)

	0
	41
	001
	pCO2
	Pa
	3
	0
	18
	Pa
	3
	6

	0
	41
	002
	Fluorescence
	kg l–1
	12
	0
	16
	kg l–1
	12
	5

	0
	41
	003
	Dissolved nitrates
	µmol kg–1
	3
	0
	17
	µmol kg–1
	3
	5

	0
	41
	005
	Turbidity
	NTU
	2
	0
	12
	NTU
	2
	4



in BUFR table D,
Category 01 – BUFR/CREX Location and identification sequences
	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	01
	018
	
	
	
	(Encrypted ship's call sign and encryption method)
	See Notes 1 – 3

	
	
	
	0
	01
	114
	Encrypted ship or mobile land station identifier
	

	
	
	
	0
	25
	185
	Encryption method
	

	
	
	
	0
	25
	186
	Encryption key version
	


Notes:
(1)		The ship's call sign or WMO identifier should be reported using descriptor 0 01 011.
(2)		However, if required by shipping companies when VOS ships are recruited or if subsequently requested, for ship reports using template 3 08 014 the Ship call sign or other identifier can be encrypted in BUFR reports using sequence 3 01 018 according to the following method: 
· The normal callsign (i.e. descriptor 0 01 011) shall be encoded with missing value; 
· The encryption method shall be indicated using the method indicated by 0 25 185; 
· The version of the encryption key that is used shall be indicated by 0 25 186;
(3)		The encryption keys will be managed by the JCOMM Focal Point on Ship Masking.

Category 02 – BUFR/CREX Meteorological sequences common to surface data
	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(Ship “instantaneous” data)
	

	3
	02
	062
	0
	25
	188
	Method for reducing pressure report to sea level
	

	
	
	
	3
	02
	001
	Pressure and 3-hour pressure change
	

	
	
	
	3
	02
	093
	Extended ship temperature and humidity data
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	053
	Ship visibility data
	

	
	
	
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	Set to missing (cancel)

	
	
	
	0
	07
	033
	Height of sensor above water surface
	Set to missing (cancel)

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	004
	General cloud information
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	001
	Delayed descriptor replication factor
	

	
	
	
	3
	02
	005
	Cloud layer
	

	
	
	
	0
	08
	002
	Vertical significance (surface observations)
	Set to missing (cancel)

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	055
	Icing and ice
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	056
	Sea/water temperature
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	021
	Waves
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	024
	Wind and swell waves
	



	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(Ship “period” data)
	

	3
	02
	063
	3
	02
	038
	Present and past weather
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	040
	Precipitation measurement
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	034
	Precipitation past 24 hours
	

	
	
	
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	Set to missing (cancel)

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	058
	Ship extreme temperature data
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	064
	Ship or other marine platform wind data
	



	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(VOSClim data elements)
	

	3
	02
	092
	0
	11
	104
	True heading of aircraft, ship or other mobile platform
	Ship’s true heading

	
	
	
	0
	01
	012
	Direction of motion of moving observing platform
	Ship’s course over ground

	
	
	
	0
	01
	013
	Speed of motion of moving observing platform
	Ship’s speed over ground

	
	
	
	0
	10
	038
	Maximum height of deck cargo above summer load line
	

	
	
	
	0
	10
	039
	Departure of reference level (summer maximum load line) from actual sea level
	

	
	
	
	0
	11
	007
	Relative wind direction (in degrees off bow)
	

	
	
	
	0
	11
	008
	Relative wind speed
	



	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	X
	YYY
	
	

	
	
	
	
	
	
	(Extended ship temperature and humidity data)
	

	3
	02
	093
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	

	
	
	
	0
	07
	033
	Height of sensor above water surface
	

	
	
	
	3
	03
	099
	Metadata common to temperature/humidity sensors
	

	
	
	
	0
	12
	101
	Temperature/air temperature
	

	
	
	
	1
	03
	000
	Delayed replication of 3 descriptors
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	Set to 0 if no change from previous values, 1 if changes

	
	
	
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	

	
	
	
	0
	07
	033
	Height of sensor above water surface
	

	
	
	
	3
	03
	099
	Metadata common to temperature/humidity sensors
	

	
	
	
	0
	02
	039
	Method of wet-bulb temperature measurement
	

	
	
	
	0
	02
	097
	Type of humidity sensor
	

	
	
	
	0
	03
	024
	Psychrometric coefficient
	Set to missing if type of humidity sensor is not psychrometer

	
	
	
	0
	03
	021
	Hygrometer heating
	

	
	
	
	0
	12
	102
	Wet-bulb temperature
	

	
	
	
	0
	12
	103
	Dewpoint temperature
	

	
	
	
	0
	13
	003
	Relative humidity
	

	
	
	
	0
	07
	032
	Height of sensor above local ground (or deck of marine platform)
	Cancel (set to missing)

	
	
	
	0
	07
	033
	Height of sensor above water surface
	Cancel (set to missing)

	
	
	
	3
	03
	099
	Metadata common to temperature/humidity sensors
	Cancel (set all elements in sequence to missing)

	
	
	
	0
	02
	039
	Method of wet-bulb temperature measurement
	Cancel (set to missing)

	
	
	
	0
	02
	097
	Type of humidity sensor
	Cancel (set to missing)

	
	
	
	0
	03
	021
	Hygrometer heating
	Cancel (set to missing)

	
	
	
	0
	03
	024
	Psychrometric coefficient
	Cancel (set to missing)



Category 03 – BUFR/CREX Meteorological sequences common to vertical soundings data
	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(Metadata common to temperature/humidity sensors)
	

	3
	03
	099
	0
	03
	005
	Horizontal width of screen or shield (x)
	

	
	
	
	0
	03
	006
	Horizontal depth of screen or shield (y)
	

	
	
	
	0
	03
	007
	Vertical height of screen or shield (z)
	

	
	
	
	0
	02
	096
	Type of thermometer
	

	
	
	
	0
	03
	022
	Instrument owner
	

	
	
	
	0
	03
	003
	Thermometer/hygrometer housing
	

	
	
	
	0
	03
	020
	Material for thermometer/hygrometer housing
	

	
	
	
	0
	03
	004
	Type of screen/shelter/radiation shield
	

	
	
	
	0
	03
	023
	Configuration of louvers for thermometer/hygrometer screen
	

	
	
	
	0
	03
	008
	Artificially ventilated screen or shield
	

	
	
	
	0
	03
	009
	Amount of forced ventilation at time of reading
	



Category 06 – BUFR/CREX Meteorological or oceanographic sequences common to oceanographic observations
	Table reference
	Table references
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	3
	06
	043
	
	
	
	(Marine bio-geochemical and radiation observations) 
	

	
	
	
	0
	41
	001
	pCO2
	

	
	
	
	0
	08
	043
	Atmospheric chemical or physical constituent type
	set to 3 (carbon dioxide)

	
	
	
	0
	15
	028
	Mole fraction of atmospheric constituent / pollutant in dry air
	

	
	
	
	0
	08
	043
	Atmospheric chemical or physical constituent type
	Cancel

	
	
	
	0
	13
	080
	pH
	

	
	
	
	0
	41
	005
	Turbidity
	

	
	
	
	0
	41
	003
	Dissolved nitrates
	

	
	
	
	0
	22
	188
	Dissolved oxygen
	

	
	
	
	0
	41
	002
	Fluorescence
	

	
	
	
	1
	06
	000
	Delayed replication of 6 descriptors
	

	
	
	
	0
	31
	000
	Short delayed replication factor
	

	
	
	
	0
	04
	024
	Time period or displacement (hours)
	Set to -1 (preceding hour)

	
	
	
	0
	14
	002
	Long-wave radiation, integrated over period specified
	Downwelling longwave radiation

	
	
	
	0
	14
	002
	Long-wave radiation, integrated over period specified
	Upwelling longwave radiation

	
	
	
	0
	14
	012
	Net long-wave radiation, integrated over period specified
	

	
	
	
	0
	14
	004
	Short-wave radiation, integrated over period specified
	

	
	
	
	0
	04
	024
	Time period or displacement (hours)
	Cancel



Category 08 – BUFR/CREX Surface report sequences (sea)
	Table reference
	Table References
	Element name
	Element description

	F
	XX
	YYY
	F
	XX
	YYY
	
	

	
	
	
	
	
	
	(Synoptic reports from sea stations suitable for VOS observation data)
	

	3
	08
	014
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	01
	018
	Encrypted ship’s call sign and encryption method
	

	
	
	
	0
	03
	001
	Surface station type
	

	
	
	
	3
	01
	093
	Ship identification, movement, date/time, horizontal and vertical coordinates
	

	
	
	
	2
	08
	032
	Change width of CCITT IA5 to 32 characters
	

	
	
	
	0
	01
	079
	Unique identifier for profile 
	Unique ID for report

	
	
	
	2
	08
	000
	Change width of CCITT IA5
	Cancel

	
	
	
	3
	02
	062
	Ship “instantaneous” data
	

	
	
	
	3
	02
	063
	Ship “period” data
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	02
	092
	VOSClim data elements
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	06
	033
	Surface salinity
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	06
	034
	Surface current
	

	
	
	
	1
	01
	000
	Delayed replication of 1 descriptor
	

	
	
	
	0
	31
	000
	Short delayed descriptor replication factor
	

	
	
	
	3
	06
	043
	E-SURFMAR S-AWS Observations
	




Amend an element name:

in BUFR/CREX Table B,
Class 11 – BUFR/CREX Wind and turbulence
	Table Reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Unit
	Scale
	Data width (char)

	0
	11
	104
	True heading of aircraft, ship or other mobile platform
	degree true
	0
	0
	9
	degree true
	0
	3




Add and amend entries:

in code tables,
0 02 096
Type of temperature sensor
	Code figure
	Meaning

	0
	Rod thermistor

	1
	Bead thermistor

	2
	Capacitance bead

	3
	Capacitance wire

	4
	Resistive sensor

	5
	Chip thermistor

	6
	Mercury

	7
	Alcohol/glycol

	8–30
	Reserved (for future use)

	31
	Missing value



0 02 097
Type of humidity sensor
	Code figure
	Meaning

	0
	VIZ Mark II carbon hygristor

	1
	VIZ B2 hygristor

	2
	Vaisala A-Humicap

	3
	Vaisala H-Humicap

	4
	Capacitance sensor

	5
	Vaisala RS90

	6
	Sippican Mark IIA carbon Hygristor

	7
	Twin alternatively heated Humicap capacitance sensor

	8
	Humicap capacitance sensor with active de-icing method

	9
	Carbon hygristor

	10
	Psychrometer

	11
	Capacitive (polymer)

	12
	Capacitive (ceramic, incl. metal oxide)

	13
	Resistive (generic)

	14
	Resistive (salt polymer)

	15
	Resistive (conductive polymer)

	16
	Thermal conductivity

	17
	Gravimetric

	18
	Paper-metal coil

	19
	Ordinary human hair

	20
	Rolled hair (torsion)

	21
	Goldbeater's skin

	22
	Chilled mirror hygrometer

	23
	Dew cell

	24
	Optical absorption sensor

	25–30
	Reserved for future use

	31
	Missing value




Add BUFR/CREX Code tables:
0 03 001
Surface station type
	Code figure
	Meaning

	0
	Land station (synoptic network)

	1
	Shallow water station (fixed to sea/lake floor)

	2
	Ship

	3
	Rig/platform

	4
	Moored buoy

	5
	Drifting buoy (or drifter)

	6
	Ice buoy

	7
	Land station (local network)

	8
	Land vehicle

	9
	Autonomous marine vehicle

	10–30
	Reserved (for future use)  

	31
	Missing value   



0 03 003
Thermometer/hygrometer housing
	Code figure
	Meaning

	0
	Screen

	1
	Sling / Whirling

	2
	Unscreened

	3
	Radiation shield

	4
	Aspirated (e.g. Assmann)

	5
	Other Shelter

	6
	Handheld

	7–14
	Reserved for future use

	15
	Missing value



0 03 004
Type of screen/shelter/radiation shield
	Code figure
	Meaning

	0
	Stevenson screen

	1
	Marine Stevenson screen

	2
	Cylindrical section plate shield

	3
	Concentric tube

	4
	Rectangular section shield

	5
	Square section shield

	6
	Triangular section shield

	7
	Open covered lean to

	8
	Open covered inverted V roof

	9
	Integrated (e.g. Chilled Mirror)

	10–14
	Reserved for future use

	15
	Missing value



0 03 008
Artificially ventilated screen or shield
	Code figure
	Meaning

	0
	Natural ventilation in use

	1
	Artificial aspiration in use: constant flow at time of reading

	2
	Artificial aspiration in use: variable flow at time of reading

	3–6
	Reserved

	7
	Missing value



0 03 020
Material for thermometer/hygrometer housing
	Code figure
	Meaning

	0
	Wood

	1
	Metal alloy

	2
	Plastic/GRP

	3
	Reed/grass/leaf

	4–6
	Reserved for future use

	7
	Missing value



0 03 021
Hygrometer heating
	Code figure
	Meaning

	0
	Unheated

	1
	Heated

	2
	Not applicable

	3
	Missing value



0 03 022
Instrument owner
	Code figure
	Meaning

	0
	National hydro meteorological/weather service

	1
	Other

	2
	Standards institute

	3–6
	Reserved for future use

	7
	Missing value



0 03 023
Configuration of louvers for thermometer/hygrometer screen
	Code figure
	Meaning

	0
	Single v section louvers

	1
	Overlapping louvers

	2
	Double v section louvers

	3
	Non-overlapping louvers

	4
	Vented, non-louvered

	5
	Not applicable

	6
	Reserved for future use

	7
	Missing value



0 25 185
Encryption method
	Code Figure
	Meaning

	0
	AES 256

	1–254
	Reserved

	255
	Missing value



0 25 188
Method for reducing pressure report to sea level
	Code Figure
	Meaning

	0
	Pressure adjusted to mean sea level following WMO 8 for low level (< 50m) stations

	1
	Pressure adjusted to mean sea level following WMO 8 for stations below 750 m

	2
	Pressure adjusted to sea level following national practice

	3
	Pressure adjusted to local water level following national practice

	4
	Pressure not corrected for height

	5–14
	Reserved

	15
	Missing value




Add an entry:

in common code table C-6,
	Code figure
	
	Conventional abbreviation
	Abbreviation in IA5/ASCII
	Abbreviation in IA2
	Definition in base units

	843
	Nephelometric turbidity units
	NTU
	NTU
	
	





· [bookmark: A2016_3_2_7]2016-3.2.7(DRMM-IV)/Additional bio-geochemical sequences for data from Argo profiling floats [Validation, FT2017-2] <para 6.1>

Add entries:

in BUFR/CREX Table B,
Class 13 – Hydrographic and hydrological elements
	Table reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Units
	Scale
	Data width (characters)

	0
	13
	161
	pH scale
	Code table
	0
	0
	3
	Code table
	0
	1



Class 41 – Marine bio-geochemical data
	Table reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Units
	Scale
	Data width (characters)

	0
	41
	006
	Backscattering
	m-1
	5
	0
	19
	m-1
	5
	6




in BUFR Table D,
Sequence 3-06-044 for chlorophyll-A profile data

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	044
	
	
	
	(Chlorophyll-A (fluorescence) profile data)
	

	
	1
	09
	000
	Delayed replication of 9 descriptors
	

	
	0
	31
	002
	Extended delayed descriptor replication factor
	Gives number of depths

	
	0
	07
	062
	Depth below sea / water surface
	Code as missing

	
	0
	08
	080
	Qualifier for quality class 
	Code as missing

	
	0
	33
	050
	GTSPP quality class
	Code as missing

	
	0
	07
	065
	Water pressure
	

	
	0
	08
	080
	Qualifier for quality class (set to 10, indicates pressure at a level)
	

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	41
	002
	Chlorophyll-A (fluorescence)
	In kg l-1 (= 109 mg m-3)

	
	0
	08
	080
	Qualifier for quality class (set to 21, chlorophyll-A at a level)
	

	
	0
	33
	050
	GTSPP quality class
	



Code depth related descriptors as missing as water pressure is used as the vertical axis
Chlorophyll-A specified in range 0 to 65.535 mg m-3 with a resolution of 0.001 mg m-3.

Sequence 3-06-045 for dissolved nitrate profile data

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	045
	
	
	
	(Dissolved nitrate profile data)
	

	
	1
	09
	000
	Delayed replication of 9 descriptors
	

	
	0
	31
	002
	Extended delayed descriptor replication factor
	Gives number of depths

	
	0
	07
	062
	Depth below sea / water surface
	Code as missing

	
	0
	08
	080
	Qualifier for quality class 
	Code as missing

	
	0
	33
	050
	GTSPP quality class
	Code as missing

	
	0
	07
	065
	Water pressure
	

	
	0
	08
	080
	Qualifier for quality class (set to 10, indicates pressure at a level)
	

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	41
	003
	Dissolved nitrate
	In μmol kg-1

	
	0
	08
	080
	Qualifier for quality class (set to 22, nitrate at a level)
	

	
	0
	33
	050
	GTSPP quality class
	



Code depth related descriptors as missing as water pressure is used as the vertical axis.

Sequence 3-06-046 for pH profile data

	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	046
	
	
	
	(pH profile data)
	

	
	1
	09
	000
	Delayed replication of 9 descriptors
	

	
	0
	31
	002
	Extended delayed descriptor replication factor
	Gives number of depths

	
	0
	07
	062
	Depth below sea / water surface
	Code as missing

	
	0
	08
	080
	Qualifier for quality class 
	Code as missing

	
	0
	33
	050
	GTSPP quality class
	Code as missing

	
	0
	07
	065
	Water pressure
	

	
	0
	08
	080
	Qualifier for quality class (set to 10, indicates pressure at a level)
	

	
	0
	33
	050
	GTSPP quality class
	

	
	0    
	13
	161
	pH scale
	

	
	0
	13
	080
	pH
	dimensionless

	
	0
	08
	080
	Qualifier for quality class (set to 23, pH at a level)
	

	
	0
	33
	050
	GTSPP quality class
	



Code depth related descriptors as missing as water pressure is used as the vertical axis.

Sequence 3-06-047 for backscattering profile data
	Table Reference
	Table References
	Element Name
	

	F
	X
	Y
	
	
	

	3
	06
	047
	
	
	
	(Backscatter profile data)
	

	
	
	
	0
	02
	071
	(Spectrographic) wavelength
	m

	
	1
	09
	000
	Delayed replication of 9 descriptors
	

	
	0
	31
	002
	Extended delayed descriptor replication factor
	Gives number of depths

	
	0
	07
	062
	Depth below sea / water surface
	Code as missing

	
	0
	08
	080
	Qualifier for quality class 
	Code as missing

	
	0
	33
	050
	GTSPP quality class
	Code as missing

	
	0
	07
	065
	Water pressure
	

	
	0
	08
	080
	Qualifier for quality class (set to 10, indicates pressure at a level)
	

	
	0
	33
	050
	GTSPP quality class
	

	
	0
	41
	006
	Backscattering
	m-1

	
	0
	08
	080
	Qualifier for quality class (set to 24, backscatter at a level)
	

	
	0
	33
	050
	GTSPP quality class
	


Code depth related descriptors as missing as water pressure is used as the vertical axis.

in BUFR/CREX code tables,
0 02 149
Type of data buoy

	Code figure
	Meaning

	31
	Coastal sub-surface float

	32
	Deep sub-surface float



0 08 080
Qualifier for GTSPP Quality Flag

	Code figure
	Meaning

	21
	Chlorophyll-A at a level

	22
	Nitrate at a level

	23
	pH at a level

	24
	Backscattering at a level



0 22 067 (FT2017-2)
Instrument type for water temperature/salinity profile measurement

	Code figure
	Meaning

	835
	PROVOR IV

	836
	PROVOR III

	870
	HM2000

	871
	COPEX

	872
	S2X

	869
	DOVA (no longer required)

	870
	NAMI (no longer required)

	871
	HM2000




Add a code table:
0 13 161
pH scale

	Code figure
	Meaning

	0
	Seawater scale

	1
	Freescale

	2
	Total scale

	3-6
	Reserved

	7
	missing





· [bookmark: A2016_3_2_8][bookmark: A2016_3_2_9]2016-3.2.9(DRMM-IV)/Revised and additional new descriptors for radar data products [FT2016-2] <para 6.1>

Add entries:

in BUFR/CREX Table B,

	TABLE
REFERENCE
	
	BUFR
	CREX

	F
	X
	Y
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE VALUE
	DATA
WIDTH
(Bits)
	UNIT
	SCALE
	DATA
WIDTH
(Char)

	0
	01
	152
	Semi-major axis of rotation ellipsoid
	m
	2
	0
	31
	m
	2
	11

	0
	01
	153
	Semi-minor axis of rotation ellipsoid
	m
	2
	0
	31
	m
	2
	11

	0
	06
	32
	X offset (see Note 6)
	m
	2
	-1073741824
	31
	m
	2
	11

	0
	05
	32
	Y offset (see Note 6)
	m
	2
	-1073741824
	31
	m
	2
	11

	0
	29
	14
	Optional list of parameters for an external map projection library
	CCITT IA5
	0
	0
	504
	Character
	0
	63




Add Notes:

under Class 05 – BUFR/CREX Location (horizontal–1),

(6)	Y offset is the distance between the projection origin and the upper left corner of the upper left pixel in a map as explained in the following drawing:
[image: ]Projection origin
Upper left pixel


under Class 06 – BUFR/CREX Location (horizontal–2),

(6)	X offset is the distance between the projection origin and the upper left corner of the upper left pixel in a map as explained in the following drawing:
[image: ]Projection origin
Upper left pixel

Add entries:

in code table 0 08 091 – Coordinates significance,
	Code figure
	

	0
	Satellite coordinates

	1
	Observations coordinates

	2
	Start of observation

	3
	End of observation

	4
	Horizontal centre of gravity of the observation

	5
	Top of the observation

	6
	Bottom of the observation

	7
	Vertical centre of gravity of the observation

	8
	Projection origin

	9
	Coordinates of true scale

	10 - 254
	Reserved

	255
	Missing value



Add entries:

in BUFR Table B,

Class 8 – BUFR/CREX Significance qualifiers
	TABLE
REFERENCE
	
	BUFR
	CREX

	F
	X
	Y
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE VALUE
	DATA
WIDTH
(Bits)
	UNIT
	SCALE
	DATA
WIDTH
(Char)

	0
	08
	088
	Map significance
	Code table
	0
	0
	6
	Code table
	0
	2

	0
	20
	129
	Lightning density (Stroke, flash or event)
	m-2
	6
	0
	10
	m-2
	6
	4




Add a code table:

Code table 0 08 088 – Map significance
	Code figure
	

	0
	Top view (geographical longitude on X axis and latitude on Y axis)

	1
	North-South view (transect with geographical longitude on X axis and vertical height on Y axis)

	2
	East-West view (transect with geographical latitude on X axis and vertical height on Y axis)

	3-62
	Reserved

	63
	Missing



 http://www.eumetnet.eu/sites/default/files/bufr_sw_desc.pdf



· [bookmark: A2016_3_2_10]2016-3.2.10(DRMM-IV)/Revised note for encoding geographic coordinates in BUFR and new element descriptors for encoding coordinate reference systems and fixed reference mean sea level [ABC2017, FT2016-2] <para 6.1>

Add a note [ABC2017]:

to Representation form of BUFR,
 
(10)	Position can only be unambiguously interpreted if the coordinate reference system and, if required, fixed reference mean sea level, to which it is attributed, is known. If these are not specified it is assumed that the position shall be interpreted with respect to WGS84 geodetic system and Earth Geodetic Model EGM96.


Add entries [FT2016-2]:

in Class 01 – BUFR/CREX Identification,
	TABLE
REFERENCE
	
	BUFR
	CREX

	F
	X
	Y
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE VALUE
	DATA
WIDTH
(Bits)
	UNIT
	SCALE
	DATA
WIDTH
(Char)

	0
	01
	150
	Coordinate reference system
	Code table
	0
	0
	16
	Code table
	0
	5

	0 
	01
	151
	Fixed mean sea level reference datum
	Code table
	0
	0
	12
	Code table
	0
	4




Add code tables [FT2016-2]:

Code table 0 01 150   Coordinate reference system
	Code figure
	

	0
	WGS84, as used by ICAO since 1998

	1
	ETRS89, as defined by EPSG::4258 

	2
	NAD83, as defined by EPSG::4269

	3
	DHDN, as defined by EPSG::4314

	4
	Ellipsoidal datum using the International Reference Meridian maintained by the International Earth Rotation and Reference Systems Service (IERS)  (see Note 2)

	5 - 65534
	Reserved

	65535
	Missing value



Notes:
(1)		EPSG is a dataset of coordinate system and coordinate system transformations, originally produced and maintained by the European Petroleum Survey Group. Now it is maintained by the Geodesy Subcommittee of the International Association of Oil and Gas Producers Geomatics Committee.
(2)	If this coordinate reference system is specified, the semi-major and semi-minor axes must be specified (e.g. descriptors 0 01 152 and 0 01 153).


0 01 151   Fixed mean sea level reference datum
	Code figure
	

	0
	 Earth Gravitational Model 1996

	1
	 Baltic height system 1977

	2-4094
	 Reserved

	4095
	 Missing value





· [bookmark: A2016_3_2_11]2016-3.2.11(DRMM-IV)/Development of a LIDAR & Ceilometer Table D Sequence [FT2017-1] <para 6.1>

Add an entry:

in BUFR Table D,
  
	LIDAR Sequence

	TABLE
REFERENCE
	TABLE
REFERENCE
	
TABLE
REFERENCE

	TABLE
REFERENCES
	ELEMENT NAME

	F  X    Y
	F  X    Y
	F  X    Y
	F  X    Y
	

	Header Section

	3 09 023
	
	
	
	

	
	3 01 001
	
	
	WMO block and station numbers

	
	
	0 01 001
	
	WMO Block Number

	
	
	0 01 002
	
	WMO Station Number

	
	0 05 001
	
	
	Latitude (High Accuracy)

	
	0 06 001
	
	
	Longitude (High Accuracy)

	
	0 07 030
	
	
	Height of station ground above mean sea level

	
	3 01 014
	
	
	Time Period

	
	
	1 02 002
	
	Replication of 2 descriptors (3 01 011 & 3  01 012) twice

	
	
	3 01 011
	
	

	
	
	
	0 04 001
	Year

	
	
	
	0 04 002
	Month

	
	
	
	0 04 003
	Day

	
	
	3 01 012
	
	

	
	
	
	0 04 004
	Hour

	
	
	
	0 04 005
	Minute

	
	0 02 003
	
	
	Type of measuring equipment used

	
	Cloud data section

	
	3 02 004
	
	
	General Cloud Information

	
	
	0 20 010
	
	Cloud cover (total)

	
	
	0 08 002
	
	Vertical significance (surface observations)

	
	
	0 20 011
	
	Cloud amount

	
	
	0 20 013
	
	Height of base of cloud

	
	
	0 20 012
	
	Cloud Type

	
	
	0 20 012
	
	Cloud Type

	
	
	0 20 012
	
	Cloud Type

	
	3 02 005
	
	
	Cloud Layer

	
	
	0 08 002
	
	Vertical significance (surface observations)

	
	
	0 20 011
	
	Cloud amount

	
	
	0 20 012
	
	Cloud Type

	
	
	0 20 013
	
	Height of base of cloud

	
	Backscatter data section

	
	1 14 000
	
	
	Delayed replication of 14 descriptors

	
	0 31 000
	
	
	Delayed replication Factor 

	
	0 07 007
	
	
	Height

	
	3 01 021
	0 05 001
	
	Latitude High Accuracy

	
	
	0 06 001 
	
	Longitude High Accuracy

	
	1 01 000
	
	
	Delayed replication dependent on number of wavelength measurements present in the data.(note b)

	
	0 31 000
	
	
	Delayed replication Factor (see note b)

	
	0 02 121
	
	
	Mean Frequency

	
	0 15 063
	
	
	Attenuated Backscatter

	
	0 15 064
	
	
	Uncertainty in Attenuated Backscatter

	
	0 15 065
	
	
	Particle Backscatter Coefficient

	
	0 15 066
	
	
	Uncertainty in Particle Backscatter Coefficient

	
	0 15 067
	
	
	Particle Extinction Coefficient

	
	0 15 068
	
	
	Uncertainty in Particle Extinction Coefficient

	
	0 15 069
	
	
	Particle LIDAR Ratio

	
	0 15 070
	
	
	Uncertainty in LIDAR Ratio

	
	0 15 071
	
	
	Particle Depolarization Ratio

	
	0 15 072
	
	
	Uncertainty in Depolarization Ratio

	
	0 33 002
	
	
	Quality Information

	
	0 10 071
	
	
	Vertical Resolution

	
	0 27 079
	
	
	Horizontal Width of sampled volume



(a)	We have a requirement for coding instruments operating at wavelengths between the following ranges;
100nm for UV Lidar’s  to 30m for VHF radars* (see RWP Template)
This corresponds to a range of between the following when measured in Hz
1e+7 – 1e+16
We intend to make use of the existing descriptor 0 02 121 and use modifiers to obtain the desired range.  

*We must also consider the ceilometers/lidar instruments as we plan to use a common header sequence – details in a separate proposal.
 (b)	The replication is included to allow for instruments with multiple wavelengths – for most instruments only one wavelength is reported, in which case this should be set to 1 (ie. Only the mean frequency should be included in this replication sequence).


Add entries:

in BUFR/CREX Table B,

	
	
	BUFR
	CREX

	TABLE
REFERENCE
	
	
	
	
	DATA
	
	
	DATA

	
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE
	WIDTH
	UNIT
	SCALE
	WIDTH

	F* X   Y
	
	
	
	VALUE
	(Bits)
	
	
	(Characters)

	0 15 063
	Attenuated Backscatter
	m‑1 Sr‑1
	8
	0
	20
	m‑1 Sr‑1
	8
	7

	0 15 064
	Uncertainty in Attenuated Backscatter
	m‑1 Sr‑1
	8
	0
	20
	m‑1 Sr‑1
	8
	7

	0 15 065
	Particle Backscatter Coefficient
	m‑1 Sr‑1
	8
	0
	20
	m‑1 Sr‑1
	8
	7

	0 15 066
	Uncertainty in Particle Backscatter Coefficient
	m‑1 Sr‑1
	8
	0
	20
	m‑1 Sr‑1
	8
	7

	0 15 067
	Particle Extinction Coefficient
	m‑1
	8
	0
	20
	m‑1
	8
	7

	0 15 068
	Uncertainty in Particle Extinction Coefficient
	m‑1
	8
	0
	20
	m‑1
	8
	7

	0 15 069
	Particle LIDAR Ratio
	Sr
	2
	0
	14
	Sr
	2
	5

	0 15 070
	Uncertainty in LIDAR Ratio
	Sr
	2
	0
	14
	Sr
	2
	5

	0 15 071
	Particle Depolarization Ratio
	%
	2
	0
	14
	%
	2
	5

	0 15 072
	Uncertainty in Depolarization Ratio
	%
	2
	0
	14
	%
	2
	5

	0 27 079
	Horizontal Width of sampled volume
	m
	0
	0
	18
	m
	0
	6

	0 10 071
	Vertical resolution
	m
	0
	0
	14
	m
	0
	5




Add entries: (To be confirmed)

in code table  0 02 003,


	10
	Lidar





· [bookmark: A2016_3_2_12_I]2016-3.2.12(DRMM-IV)/Radiosounding meta-data reporting: clarifications and amendments required [FT2016-2, FT2017-1] <para 6.1>

Add entries [FT2016-2]:

in code table 0 02 013 “Solar and infrared radiation correction”,
	8	Solar and infrared corrected as specified by GRUAN
	9	Solar corrected as specified by GRUAN

in code table 0 02 017 “Correction algorithms for humidity measurements”,
	7	GRUAN solar radiation and time lag correction

in code table 0 02 081 “Type of balloon”,
	7	Totex TA type balloons
	8	Totex TX type balloons

in code table 0 02 083 “Type of balloon shelter”,
	4	Automated unmanned sounding system

in code table 0 35 035 “Reason for termination”,
	16	Increasing pressure
	17	Invalid and/or missed data time limits exceeded
		
Add an element description to 0 35 035 “Reason for termination” [FT2016-2]:

in Table D for 3 01 128, 
Reason for ascent termination

Add entries [FT2017-1]:

in BUFR/CREX Table B,

	FXY
	Element Name
	BUFR Unit
	BUFR Scale
	BUFR reference value
	BUFR width (bits)
	CREX Unit
	CREX Scale
	CREX width (characters)

	0 02 088
	Volume of gas used in balloon
	m3
	3
	0
	13
	m3
	3
	4

	0 08 037
	Baseline check significance
	Code table
	0
	0
	5
	Code table
	0
	2

	0 08 038
	Instrument data significance
	Code table
	0
	0
	8
	Code table
	0
	3

	0 03 027
	Type of flight rig
	Code table
	0
	0
	4
	Code table
	0
	2




Add Code tables [FT2017-1]:
0 08 037
Baseline check significance
Code figure
	0	Manufacturer’s baseline check unit
	1	Weather screen
	2	GRUAN Standard humidity chamber
	3-30	Reserved
	31	Missing value
0 08 038
Instrument data significance
	Code figure
	0	Verified instrument reading
	1	Reference instrument reading
	2-254	Reserved
	255	Missing value

0 03 027
Type of flight rig
	Code figures
	0	Solo (single radiosonde)
	1	Block
	2	Bar
	3	Cross
	4	T-rig
	5	Double T-rig
	6	Complex
	7-14	Reserved
	15	Missing value



· [bookmark: A2016_3_2_12_II][bookmark: A2016_3_2_13]2016-3.2.13(DRMM-IV)/Reporting of measurement uncertainties in BUFR [FT2017-1] <para 6.1>

Add entries:

in BUFR/CREX Table B,
	FXY
	Element Name
	BUFR Unit
	BUFR Scale
	BUFR reference value
	BUFR width (bits)
	CREX Unit
	CREX Scale
	CREX width (characters)

	0 08 092
	Measurement uncertainty expression
	Code table
	0
	0
	5
	Code table
	0
	2

	0 08 093
	Measurement uncertainty significance
	Code table
	0
	0
	5
	Code table
	0
	2





Add code tables:

0 08 092
Measurement uncertainty expression 
Code figure
	0	Standard uncertainty
	1-30	Reserved
	31	Missing value
0 08 093
Measurement uncertainty significance 
Code figure
	0	Total uncertainty
	1	Systematic component of uncertainty
	2	Random component of uncertainty
	3-30	Reserved
	31	Missing value



· [bookmark: A2015_3_1_1][bookmark: A2015_3_2_1][bookmark: A2015_3_2_3][bookmark: A2015_3_2_4][bookmark: A2015_3_2_6][bookmark: A2015_3_2_7][bookmark: A2015_3_2_8][bookmark: A2015_3_2_9][bookmark: A2015_3_2_10][bookmark: A2015_3_2_11][bookmark: A2015_3_2_12][bookmark: A2015_3_2_13][bookmark: A2015_3_2_14][bookmark: A2015_3_2_15][bookmark: A2015_5_1]2015-5.1(DRMM-III) Clarifications of B/C30 and B/C32 Regulations [ABC2016] <para 6.1>

Add a B/C 30.4.4:

B/C 30.4	Regional or national reporting practices
B/C 30.4.1	Data required by regional or national reporting practices
	No additional data are currently required by regional or national reporting practices for CLIMAT data in Manual on Codes, WMO-No. 306, Volume II.
B/C 30.4.2	Reference period for the data of the month
	If the regional or national reporting practices require reporting monthly data (with the exception of precipitation data) for one-month period different from the local time month as recommended in B/C 30.2.2.1, short time displacement (0 04 074) shall be adjusted accordingly.
B/C 30.4.3	Date/time (of beginning of the period for monthly precipitation data)
	If the regional or national reporting practices require reporting monthly precipitation data for period different from the period recommended in Note (1) to B/C 30.2.6.1, then hour (0 04 004) shall be adjusted accordingly. This regulation does not apply if the beginning of the period for monthly precipitation data starts on the last day of the previous month in UTC.
B/C 30.4.4	Date/time (of beginning of the one-month period for precipitation data on the last day of the previous month)
If the regional or national reporting practices require reporting monthly precipitation data for period which starts on the last day of the previous month in UTC, template TM 307078 should be used. The beginning of the period for monthly precipitation data shall be specified by short time displacement (0 04 074) set to a relevant negative value. The beginning of one-month period for which the normals of precipitation are reported, shall be specified in a similar way.

Add a B/C 32.4.4:

B/C 32.4	Regional or national reporting practices
B/C 32.4.1	Data required by regional or national reporting practices
	No additional data are currently required by regional or national reporting practices for CLIMAT SHIP data in Manual on Codes, WMO-No. 306, Volume II.
B/C 32.4.2	Reference period for the data of the month
	If the regional or national reporting practices require reporting monthly data (with the exception of precipitation data) for one-month period different from the local time month as recommended in B/C 32.2.2.1, short time displacement (0 04 074) shall be adjusted accordingly.
B/C 32.4.3	Date/time (of beginning of the one-month period for precipitation data)
	If the regional or national reporting practices require reporting monthly precipitation data for one-month period different from the period recommended in Note (1) to B/C 32.2.3.1, then hour (0 04 004) shall be adjusted accordingly. This regulation does not apply if the beginning of the period for monthly precipitation data starts on the last day of the previous month in UTC.
B/C 32.4.4	Date/time (of beginning of the one-month period for precipitation data on the last day of the previous month)
If the regional or national reporting practices require reporting monthly precipitation data for period which starts on the last day of the previous month in UTC, template TM 308023 should be used. The beginning of the period for monthly precipitation data shall be specified by short time displacement (0 04 074) set to a relevant negative value. The beginning of one-month period for which the normals of precipitation are reported, shall be specified in a similar way.



· [bookmark: A2015_5_2]2015-5.2(DRMM-III) Amendment to Annex II to B/C25 Regulations [ABC2016 except for 3 01 128 Additional information on radiosonde ascent (FT2015-2)] <para 6.1>

Editorial note: corrections to the Notes 4 and 5 were agreed as specified here.

Amend the notes to 3 09 052 in B/C25:

Notes:
(1)	Time of launch 3 01 013 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. 
(2)	Long time displacement 0 04 086 represents the time offset from the launch time 3 01 013 (in seconds).
(3)	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.
(4)	If additional information on sounding is available, the sequence <3 09 052> shall be preceded by sequences suitable for reporting additional information on sounding systems.
(5)	If the sounding data are obtained from upper-air systems where pressure is derived from geopotential height by integration of hydrostatic equation, the geopotential calculation method shall be recorded using 0 02 191 within the preceding sequences.


Delete B/C25.11.


Amend Annex II to B/C25 as follows

Additional information on radiosonde ascent

	3 01 128
	
	Additional information on radiosonde ascent

	
	0-01-081
	Radiosonde serial number

	
	0-01-082
	Radiosonde ascension number

	
	0-01-083
	Radiosonde release number

	
	0-01-095
	Observer identification

	
	0-02-015
	Radiosonde completeness

	
	0-02-016
	Radiosonde configuration

	
	0-02-017 
	Correction algorithms for humidity measurements

	
	0-02-066
	Radiosonde ground receiving system

	
	0-02-067
	Radiosonde operating frequency

	
	0-02-080
	Balloon manufacturer

	
	0-02-081
	Type of balloon

	
	0-02-082
	Weight of balloon

	
	0-02-083
	Type of balloon shelter

	
	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

	
	0-02-095
	Type of pressure sensor	

	
	0-02-096
	Type of temperature sensor

	
	0-02-097
	Type of humidity sensor

	
	0-02-103
	Radome

	
	0-02-191
	Geopotential height calculation

	
	0-25-061
	Software identification and version number

	
	0-35-035
	Reason for termination




Add the entry 3 01 128 in BUFR Table D [FT2015-2]



· [bookmark: A2015_5_3]2015-5.3(DRMM-III) Clarification of upper-air wind reporting nearby the Poles [ABC2016] <para 6.1>


1. To amend B/C 20.5.2.5 Regulation as follows:
B/C 20.5.2.5 Wind direction and speed 
The wind direction (0 11 001) shall be reported in degrees true and the wind speed (0 11 002) shall be reported in meters per second (with precision in tenths of a meter per second).
Note:
(1) Wind direction measured at a station within 1° of the North Pole or within 1° of the South Pole shall be reported in such a way that the azimuth ring shall be aligned with its zero coinciding with the Greenwich 0° meridian.

2. To amend B/C 25.7.2.8 Regulation as follows:
B/C 25.7.2.8 Wind direction and speed 
The wind direction (0 11 001) shall be reported in degrees true and the wind speed (0 11 002) shall be reported in meters per second (with precision in tenths of a meter per second).
Note:
(1) Wind direction measured at a station within 1° of the North Pole or within 1° of the South Pole shall be reported in such a way that the azimuth ring shall be aligned with its zero coinciding with the Greenwich 0° meridian.

3. To amend B/C 26.5.2.8 Regulation as follows:
B/C 26.5.2.8 Wind direction and speed 
The wind direction (0 11 001) shall be reported in degrees true and the wind speed (0 11 002) shall be reported in meters per second (with precision in tenths of a meter per second).
Note:
(1) Wind direction measured in sounding originated from a launch site within 1° of the North Pole or within 1° of the South Pole shall be reported in such a way that the azimuth ring shall be aligned with its zero coinciding with the Greenwich 0° meridian.



· [bookmark: A2014_3_1_2][bookmark: A2014_3_2_7]2014-3.2.7(DRMM-II)/BUFR template for n-minute AWS data (3 07 092) <combined with 2013-3.2.1(DRMM-I)> [Validation] <para 6.1>

Add new entries:

BUFR Table D --- Check availability of element descriptors

	
	
	(Temperature and humidity instrumentation)
	

	3 01 130
	0 03 002
	Generic type of humidity instrument 
	

	
	0 03 003
	Configuration of sensors
	

	
	0 03 004
	Type of shield or screen
	

	
	0 03 005
	Horizontal width of screen or shield (x)
	

	
	0 03 006
	Horizontal depth of screen or shield (y)
	

	
	0 03 007
	Vertical height of screen or shield (z)
	

	
	0 03 008
	Artificially ventilated screen or shield
	

	
	0 03 009
	Amount of forced ventilation at time of reading
	




BUFR/CREX Table B --- Check availability of element descriptors

	F X Y
	Element Name
	BUFR Units
	BUFR Scale
	BUFR Ref.
	BUFR Width
	CREX Units
	CREX Scale
	CREX Width

	0 03 001
	Surface station type
	Code table
	0
	0
	4
	Code table
	0
	2

	0 03 002
	Generic type of humidity instrument 
	Code table
	0
	0
	4
	Code table
	0
	2

	0 03 003
	Configuration of sensors
	Code table
	0
	0
	3
	Code table
	0
	1

	0 03 004
	Type of shield or screen
	Code table
	0
	0
	5
	Code table
	0
	2

	0 03 005
	Horizontal width of screen or shield (x)
	m
	2
	
	
	m
	2
	

	0 03 006
	Horizontal depth of screen or shield (y)
	m
	2
	
	
	m
	2
	

	0 03 007
	Vertical height of screen or shield (z)
	m
	2
	
	
	m
	2
	

	0 03 008
	Artificially ventilated screen or shield
	Code table
	0
	0
	3
	Code table
	0
	1

	0 03 009
	Amount of forced ventilation at time of reading
	m-3 s-1
	1
	
	
	m-3 s-1
	1
	




Code tables --- Check availability of code tables

0 03 001  Surface station type
	Code figure
 	0	Land station (synoptic network)
	1	Shallow water station (fixed to sea/lake floor)
	2	Ship
	3	Rig/platform
	4	Moored buoy
	5	Drifting buoy (or drifter)
	6	Ice buoy
	7	Land station (local network)
	8	Land vehicle
	9	Autonomous marine vehicle
	10-14	Reserved
	15	Missing value

Notes:
(1)	The last three categories are for possible future use.
(2)	"Land station (local network)" distinguishes "non-synoptic" stations these aren't currently distributed on the GTS but might be stored in BUFR in the future.
(3)	There could be separate tables for marine and land stations but there are marginal cases (shallow water fixed stations in the southern North Sea and some rigs reporting in SYNOP code).


0 03 002   Generic type of humidity instrument
	Code figure
	0	Psychrometer [too generic]
	1	Capacitive sensor (unheated)
	2	Capacitive sensor (heated)
	3	Resistive sensor [too generic]
	4	Ordinary human hair
	5	Rolled hair
	6	Goldbeater’s skin
	7	Chilled mirror hygrometer
	8	Dew cell
	9	Optical absorption sensor
	10-14	Reserved
	15	Missing value


0 03 003  Configuration of Sensors [already full]
	Code figure
	0	Solar radiation shield or screen (double v section louvers)
	1	No solar radiation shield or screen
	2	Solar radiation shield or screen (single v section louvers)
	3	Solar radiation shield or screen (overlapping louvers)
	4	Solar radiation shield or screen (non-overlapping louvers)
	5	Solar radiation shield or screen (not louvered)  
	6	Integrated e.g. chilled mirror
	7	Missing value


0 03 004 Type of Shield or Screen [entries need to be checked]
	Code figure
	0	Within Stevenson screen (wooden)
	1	Within Stevenson screen (plastic)
	2	Within marine Stevenson screen (wooden)
	3	Within marine Stevenson screen (plastic)
	4	Within cylindrical section plate shield (metal)
	5	Within cylindrical section plate shield (wooden)
	6	Within cylindrical section plate shield (plastic)
	7	Within concentric tube (metal)
	8	Within concentric tube (wooden)
	9	Within concentric tube (plastic)
	10	Within rectangular section shield (metal)
	11	Within rectangular section shield (wooden)
	12	Within rectangular section shield (plastic)
	13	Within rectangular section shield (metal)
	14	Within square section shield (wooden)
	15	Within square section shield (plastic)
	16	Within square section shield (metal)
	17	Within triangular section shield (wooden)
	18	Within triangular section shield (plastic)
	19	Within triangular section shield (metal)
	20	Within open covered lean-to (reed/grass/leaf)
	21	Within open covered inverted v roof (reed/grass/leaf)
	22-29	Reserved
	30	Not Applicable, e.g. chilled mirror manufacturers enclosure
	31	Missing value
 

0 03 008 Artificially Ventilated Screen or Shield
	Code figure
	0	Natural ventilation in use
	1	Artificial aspiration in use: constant flow at time of reading
	2	Artificial aspiration in use: variable flow at time of reading
	3 -6	Reserved
	7	Missing value


Add a template:

BUFR template for surface observations from n-minute period
TM 307092
	
	
	National station identification
	

	3 01 089
	0 01 101
	State identifier (1)
	Code table, 0

	
	0 01 102
	National station number (1)
	Numeric, 0

	
	
	Fixed surface station identification; time, horizontal and vertical co-ordinates
	

	3 01 090
	3 01 004
	Surface station identification
	

	
	
	WMO block number
	Numeric, 0

	
	
	WMO station number
	Numeric, 0

	
	
	Station or site name
	CCITT IA5, 0

	
	
	Type of station
	Code table, 0

	
	3 01 011
	Year(2)
	Year, 0

	
	
	Month(2)
	Month, 0

	
	
	Day(2)
	Day, 0

	
	3 01 012
	Hour(2)
	Hour, 0

	
	
	Minute(2)
	Minute, 0

	
	3 01 021
	Latitude (high accuracy)
	Degree, 5

	
	
	Longitude (high accuracy)
	Degree, 5

	
	0 07 030
	Height of station ground above mean sea level 
	m, 1

	
	0 07 031
	Height of barometer above mean sea level 
	m, 1

	0 03 001
	
	Surface station type
	Code table, 0

	0 08 010
	
	Surface qualifier (for temperature data)
	Code table, 0

	3 01 091
	
	Surface station instrumentation
	

	
	0 02 180
	Main present weather detecting system
	Code table, 0

	
	0 02 181
	Supplementary present weather sensor
	Flag table, 0

	
	0 02 182
	Visibility measurement system
	Code table, 0

	
	0 02 183
	Cloud detection system
	Code table, 0

	
	0 02 184
	Type of lightning detection sensor
	Code table, 0

	
	0 02 179
	Type of sky condition algorithm 
	Code table, 0

	
	0 02 186
	Capability to detect precipitation phenomena
	Flag table, 0

	
	0 02 187
	Capability to detect other weather phenomena
	Flag table, 0

	
	0 02 188
	Capability to detect obscuration
	Flag table, 0

	
	0 02 189
	Capability to discriminate lightning strikes
	Flag table, 0

	0 04 015
	
	Time increment (=  - n  minutes)
	Minute, 0

	0 04 065
	
	Short time increment ( = 1 minute)  
	Minute, 0

	1 33 000
	
	Delayed replication of 33 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor (= n)
	Numeric, 0

	0 10 004
	
	Pressure
	Pa,  –1

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

	3 02 070
	
	Wind data 
	

	
	0 07 032
	Height of sensor above local ground
	m, 2

	
	0  07 033
	Height of sensor above water surface
	m, 1

	
	0 11 001
	Wind direction
	Degree true, 0

	
	0 11 002
	Wind speed
	m s-1, 1

	
	0 11 043
	Maximum wind gust direction
	Degree true, 0

	
	0 11 041
	Maximum wind gust speed 
	m s-1, 1

	
	0 11 016
	Extreme counterclockwise wind direction of a variable wind
	Degree true, 0

	
	0 11 017
	Extreme clockwise wind direction of a variable wind
	Degree true, 0

	
	
	Temperature and humidity instrumentation
	

	3 01 130
	0 03 002
	Generic type of humidity instrument 
	Code table, 0

	
	0 03 003
	Configuration of sensors
	Code table, 0

	
	 0 03 004
	Type of Shield or Screen
	Code table, 0

	
	0 03 005
	Horizontal Width of Screen or Shield (x)
	m, 2

	
	0 03 006
	Horizontal Depth of Screen or Shield (y)
	m, 2

	
	0 03 007
	Vertical Height of Screen or Shield (z)
	m, 2

	
	0 03 008
	Artificially Ventilated Screen or Shield
	Code table, 0

	
	0 03 009
	Degree of Forced Ventilation at time of reading
	m-3 s-1, 1

	
	0 33 003
	Quality of humidity measurement
	Code table, 0

	
	
	Temperature and humidity data
	

	3 02 072
	0 07 032
	Height of sensor above local ground
	m, 2

	
	0 07 033
	Height of sensor above water surface
	m, 1

	
	0 12 101
	Temperature/Air-temperature (scale 2) 
	K, 2

	
	0 12 103
	Dew-point temperature  (scale 2)
	K, 2

	
	0 13 003
	Relative humidity
	%, 0

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 001
	
	Delayed descriptor replication factor 
	Numeric, 0

	0 07 032
	
	Height of sensor above local ground(6)
	m, 2

	0 08 010
	
	Surface qualifier
	Code table, 0

	0 12 120
	
	Ground temperature
	K, 2

	0 07 032
	
	Height of sensor above local ground (set to missing to cancel the previous value)
	m, 2

	0 08 010
	
	Surface qualifier (set to missing to cancel the previous value)
	Code table, 0

	1 03 000
	
	Delayed replication of 3 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	1 01 005
	
	Replicate 1 descriptor five times
	

	3 07 063
	0 07 061
	Depth below land surface
	m, 2

	
	0 12 130
	Soil temperature (scale 2)
	K, 2

	0 07 061
	
	Depth below land surface 
(set to missing to cancel the previous value)   
	m, 2

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 069
	
	Visibility data
	

	
	0 07 032
	Height of sensor above local ground
	m, 2

	
	0  07 033
	Height of sensor above water surface
	m, 1

	
	0 33 041
	Attribute of following value
	Code table, 0

	
	0 20 001
	Horizontal visibility
	m, –1

	0 07 032
	
	Height of sensor above local ground (set to missing to cancel the previous value)
	m, 2

	0  07 033
	
	Height of sensor above water surface
(set to missing to cancel the previous value)
	m, 1

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 073
	
	Cloud data
	

	
	0 20 010
	Cloud cover (total)
	%, 0

	
	1 05 004
	Replicate 5 descriptors four times
	

	
	0 08 002
	Vertical significance
	Code table, 0

	
	0 20 011
	Cloud amount
	Code table, 0

	
	0 20 012
	Cloud type
	Code table, 0

	
	0 33 041
	Attribute of following value
	Code table, 0

	
	0 20 013
	Height of base of cloud
	m,  –1

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 076
	
	Precipitation, obscuration and other phenomena
	

	
	0 20 021
	Type of precipitation
	Flag table, 0

	
	0 20 022
	Character of precipitation
	Code table, 0

	
	0 26 020 
	Duration of precipitation(3)
	Minute, 0

	
	0 20 023
	Other weather phenomena
	Flag table, 0

	
	0 20 024
	Intensity of phenomena
	Code table, 0

	
	0 20 025
	Obscuration
	Flag table, 0

	
	0 20 026
	Character of obscuration
	Code table, 0

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 13 155
	
	Intensity of precipitation
	kgm-2s-1, 4

	0 13 058
	
	Size of precipitation element
	m, 4

	
	
	(end of the replicated sequence)
	

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 20 031
	
	Ice deposit (thickness)
	m, 2

	0 20 032
	
	Rate of ice accretion
	Code table, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 078
	
	State of ground and snow depth measurement
	

	
	0 02 176
	Method of state of ground measurement
	Code table, 0

	
	0 20 062
	State of ground (with or without snow)
	Code table, 0

	
	0 02 177
	Method of snow depth measurement
	Code table, 0

	
	0 13 013
	Total snow depth
	m, 2

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 079
	
	Precipitation measurement
	

	
	0 07 032
	Height of sensor above local ground
	m, 2

	
	0 02 175
	Method of precipitation measurement
	Code table, 0

	
	0 02 178
	Method of liquid water content measurement of 
Precipitation
	Code table, 0

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 13 011
	Total precipitation / total water equivalent of snow 
	kg m-2, 1

	0 07 032
	
	Height of sensor above local ground (set to missing to cancel the previous value)
	m, 2

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 080
	
	Evaporation measurement
	

	
	0 02 185
	Method of evaporation measurement
	Code table, 0

	
	0 04 025
	Time period or displacement ( = - n minutes)
	Minute, 0

	
	0 13 033
	Evaporation /evapotranspiration
	kg m-2, 1

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 081
	
	Total sunshine data
	

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 14 031
	Total sunshine
	Minute, 0

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 082
	
	Radiation data
	

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 14 002
	Long-wave radiation, integrated over period specified
	J m-2,  -3

	
	0 14 004
	Short-wave radiation, integrated over period specified
	J m-2,  -3

	
	0 14 016
	Net radiation, integrated over period specified
	J m-2,  -4

	
	0 14 028
	Global solar radiation (high accuracy), 
 integrated over period specified
	J m-2,  -2

	
	0 14 029
	Diffuse solar radiation (high accuracy), 
 integrated over period specified
	J m-2,  -2

	
	0 14 030
	Direct solar radiation (high accuracy), 
 integrated over period specified
	J m-2,  -2

	1 02 000
	
	Delayed replication of 2 descriptors  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	0 04 025
	
	Time period (=  - n minutes)
	Minute

	0 13 059
	
	Number of flashes
	Numeric

	1 01 000
	
	Delayed replication of 1 descriptor  
	

	0 31 000
	
	Short delayed descriptor replication factor
	Numeric, 0

	3 02 083
	
	First order statistics of P, W, T, U data
	

	
	0 04 025
	Time period  (=  - n minutes)
	Minute, 0

	
	0 08 023
	First order statistics 
(= 9; best estimate of standard deviation) (4) 
	Code table, 0

	
	0 10 004
	Pressure
	Pa,  –1

	
	0 11 001
	Wind direction
	Degree true, 0

	
	0 11 002
	Wind speed
	m s-1, 1

	
	0 12 101
	Temperature/air temperature (scale 2) 
	K, 2

	
	0 13 003
	Relative humidity
	%, 0

	
	0 08 023
	First order statistics (= missing value) 
	Code table, 0

	0 33 005
	
	Quality information (AWS data)
	Flag table, 0

	0 33 006
	
	Internal measurement status information (AWS)
	Code table, 0


Notes: 
(1)	0 01 101 (WMO Member State identifier) and 0 01 102 (National AWS number) shall be used to identify a station within the national numbering system that is completely independent of the WMO international numbering system. The WMO international identification 0 01 001 (WMO block number) and 0 01 002 (WMO station number) shall be reported if available for the particular station.
(2)	The time identification refers to the end of the n-minute period.
(3)	Duration of precipitation (in minutes) represents number of minutes in which any precipitation was registered. 
(4)	Best estimate of standard deviation is counted out of a set of samples (signal measurements) recorded within the period specified; it should be reported as a missing value, if the measurements of the relevant element are not available from a part of the period specified by 0 04 025.  
(5)	If reporting nominal values is required, the template shall be supplemented with 3 07 093.
(6)	The height above local ground 0 07 032 referring to ground temperature shall be considered as a variable. After a snowfall, the sensor is placed at the top of the snow layer and the changed value of 0 07 032 shall indicate this procedure (total snow depth is reported in 0 13 013).



· [bookmark: A2014_3_2_9]2014-3.2.9(DRMM-II)/Proposed BUFR sequence for reporting observations from offshore platforms [FT2017-2] <para 6.1>

Add new entries:

BUFR/CREX Table B

	Table reference
	Element name
	BUFR
	CREX

	F
	XX
	YYY
	
	Unit
	Scale
	Ref. value
	Data width (bits)
	Units
	Scale
	Data width (characters)

	0
	02
	008
	Type of offshore platform
	Code table
	0
	0
	4
	Code table
	0
	2




BUFR Table D

	
	
	(Sequence for platform identification, type, time and location of the observation report)

	3 01 056
	0 01 087
	WMO marine observing platform extended identifier
	WMO number (extended 7 digit identifier)

	
	0 01 011
	Ship or mobile land station identifier
	Call sign (where allocated)

	
	0 01 015
	Station or site name
	Platform name

	
	0 02 008
	Type of offshore platform
	

	
	0 02 001
	Type of station
	

	
	3 01 011
	Year, month, day
	

	
	3 01 012
	Hour, minute
	

	
	3 01 021
	Latitude/longitude (high accuracy)
	

	
	0 07 030
	Height of station ground above mean sea level
	Height of station platform above mean sea level

	
	0 07 031
	Height of barometer above mean sea level
	



	
	
	(Sequence for reporting observations from offshore platforms)

	3 08 017
	3 01 056
	Sequence for platform identification, type, time and location of the observation report
	

	
	3 02 001
	Pressure and 3-hour pressure change
	

	
	3 02 052
	Ship temperature and humidity data
	

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 02 056
	Sea/water temperature 
	Optional

	
	3 02 064
	Ship wind data (see Note)
	

	
	3 02 053
	Ship visibility data
	

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 02 004 
	General cloud information
	Optional

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 02 005
	Cloud layer
	Optional

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 02 038
	Present and past weather
	Optional

	
	1 01 000
	Delayed replication of 1 descriptor
	

	
	0 31 000
	Short delayed descriptor replication factor 
	

	
	3 06 039
	Sequence for representation of basic wave measurements
	Optional




Add new code tables:

0 02 008
Type of offshore platform
	Code figure
	Meaning

	0
	Fixed platform

	1
	Mobile offshore drill ship

	2
	Jack-up rig

	3
	Semi-submersible platform

	4
	FPSO (floating production storage and offloading unit)

	5
	Light vessel

	6 – 14
	Reserved

	15
	Missing value (or not known)





· [bookmark: A2014_3_2_10][bookmark: A2014_5_1][bookmark: A2014_11_1][bookmark: A2014_11_2]2014-11.2(DRMM-II)/WIGOS Station Identifier [FT2017-1] <para 6.1>

Add entries in BUFR/CREX Table B.

Class 01 – BUFR/CREX Identification

	
	
	BUFR
	CREX

	TABLE
	
	
	
	
	DATA
	
	
	DATA

	REFERENCE
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE
	WIDTH
	UNIT
	SCALE
	WIDTH

	F X   Y
	
	
	
	VALUE
	(Bits)
	
	
	(Characters)

	0 01 125
	WIGOS Identifier Series
	Numeric
	0
	0
	4
	Numeric
	0
	2

	0 01 126
	WIGOS Issuer of Identifier
	Numeric
	0
	0
	16
	Numeric
	0
	5

	0 01 127
	WIGOS Issue Number
	Numeric
	0
	0
	16
	Numeric
	0
	5

	0 01 128
	WIGOS Local Identifier (Character)
	CCITT IA5
	0
	0
	128
	Character
	0
	16




Add entries in BUFR/CREX Table D.

Category 01 – Location and identification sequences

	TABLE
REFERENCE
	TABLE
REFERENCES
	ELEMENT NAME
	ELEMENT DESCRIPTION

	F  X    Y
	
	
	

	
	
	(WIGOS Identifier)
	

	3 01 150
	0 01 125
	WIGOS Identifier Series
	

	
	0 01 126
	WIGOS Issuer of Identifier
	

	
	0 01 127
	WIGOS Issue Number
	

	
	0 01 128
	WIGOS Local Identifier (Character)
	





· [bookmark: A2013_3_2_2]2013-3.2.2(DRMM-I)/Proposal for a BUFR template for radar wind profiler [FT2017-1] <para 6.1>

Add templates:

Radar Wind Profiler Data Sequence:

	TABLE
REFERENCE
	TABLE
REFERENCES
	TABLE
REFERENCES
	TABLE
REFERENCES
	ELEMENT NAME

	3 09 021
	
	
	
	RWP Wind data  (product data)    NEW

	
	3 01 001
	
	
	WMO block and station numbers

	
	
	0 01 001
	
	WMO Block Number

	
	
	0 01 002
	
	WMO Station Number

	
	0 05 001
	
	
	Latitude (high accuracy)

	
	0 06 001
	
	
	Longitude (high accuracy)

	
	0 07 030
	
	
	Height of station ground above mean sea level

	
	3 01 014
	
	
	Time period

	
	
	1 02 002
	
	Replicate 2 descriptors 2 times

	
	
	3 01 011
	
	Year, month, day

	
	
	
	0 04 001
	Year

	
	
	
	0 04 002
	Month

	
	
	
	0 04 003
	Day

	
	
	3 01 012
	
	Hour, minute

	
	
	
	0 04 004
	Hour

	
	
	
	0 04 005
	Minute

	
	0 02 003
	
	
	Type of measuring equipment used

	
	0 02 121
	
	
	Mean frequency (see note a)

	
	1 12 000
	
	
	Delayed replication of 12 descriptors

	
	0 31 001
	
	
	Delayed descriptor replication factor

	
	0 07 007
	
	
	Height

	
	3 01 021
	
	
	Latitude/longitude (high accuracy)

	
	
	0 05 001
	
	Latitude (high accuracy)

	
	
	0 06 001
	
	Longitude (high accuracy)

	
	0 11 003
	
	
	u-component

	
	0 11 110
	
	
	Uncertainty in u-component   NEW 

	
	0 11 004
	
	
	v-component

	
	0 11 111
	
	
	Uncertainty in v-component    NEW

	
	0 33 002
	
	
	Quality information

	
	0 11 006
	
	
	w-component

	
	0 11 112
	
	
	Uncertainty in w-component   NEW

	
	0 33 002
	
	
	Quality information

	
	0 10 071
	
	
	Vertical resolution                    NEW

	
	0 27 079
	
	
	Horizontal width of sampled volume    NEW




RASS Data Sequence:

	TABLE
REFERENCE
	TABLE
REFERENCES
	TABLE
REFERENCES
	TABLE
REFERENCES
	ELEMENT NAME

	3 09 022
	
	
	
	RASS virtual temperature (product data)    NEW

	
	3 01 001
	
	
	WMO block and station numbers

	
	
	0 01 001
	
	WMO Block Number

	
	
	0 01 002
	
	WMO Station Number

	
	0 05 001
	
	
	Latitude (high accuracy)

	
	0 06 001
	
	
	Longitude (high accuracy)

	
	0 07 030
	
	
	Height of station ground above mean sea level

	
	3 01 014
	
	
	Time period

	
	
	1 02 002
	
	Replicate 2 descriptors 2 times

	
	
	3 01 011
	
	Year, month, day

	
	
	
	0 04 001
	Year

	
	
	
	0 04 002
	Month

	
	
	
	0 04 003
	Day

	
	
	3 01 012
	
	Hour, minute

	
	
	
	0 04 004
	Hour

	
	
	
	0 04 005
	Minute

	
	0 02 003
	
	
	Type of measuring Equipment used

	
	0 02 121
	
	
	Mean frequency (see note a)

	
	1 10 000
	
	
	Delayed replication of 10 descriptors

	
	0 31 001
	
	
	Delayed descriptor replication factor

	
	0 07 007
	
	
	Height

	
	3 01 021
	
	
	Latitude/longitude (high accuracy)

	
	
	0 05 001
	
	Latitude (high accuracy)

	
	
	0 06 001
	
	Longitude (high accuracy)

	
	0 12 007
	
	
	Virtual temperature

	
	0 12 008
	
	
	Uncertainty in virtual temperature   NEW 

	
	0 33 002
	
	
	Quality information

	
	0 11 006
	
	
	w-component

	
	0 11 112
	
	
	Uncertainty in w-component      NEW

	
	0 33 002
	
	
	Quality information

	
	0 10 071
	
	
	Vertical resolution       NEW

	
	0 27 079
	
	
	Horizontal width of sampled volume      NEW




Add descriptors:

	
	
	BUFR
	CREX

	TABLE
	
	
	
	
	DATA
	
	
	DATA

	REFERENCE
	ELEMENT NAME
	UNIT
	SCALE
	REFERENCE
	WIDTH
	UNIT
	SCALE
	WIDTH

	F* X   Y
	
	
	
	VALUE
	(Bits)
	
	
	(Characters)

	0 11 110
	Uncertainty in u-component
	m s-1
	1
	-4096
	13
	m s-1
	1
	4

	0 11 111
	Uncertainty in v-component
	m s-1
	1
	-4096
	13
	m s-1
	1
	4

	0 11 112
	Uncertainty in w-component
	m s-1
	2
	-4096
	13
	m s-1
	2
	4

	0 12 008
	Uncertainty in virtual temperature
	K
	1
	0
	12
	C
	1
	4





· [bookmark: A2013_3_2_4]2013-3.2.4(DRMM-I)/Satellite-derived winds in BUFR [FT2017-2] <para 6.1>

Add an entry:

	3 10 067
	
	(Satellite-derived winds)
	

	
	
	Processing information
	

	
	0 01 033
	Identification of originating/generating centre
	

	
	0 01 034
	Identification of originating/generating sub-centre
	

	
	0 25 061
	Software identification and version number
	

	
	0 25 062
	Database identification
	

	
	
	Satellite/Instrument identification
	

	
	0 01 007
	Satellite identifier
	

	
	0 02 153
	Satellite channel centre frequency
	

	
	0 01 012
	Direction of motion of moving observing platform
	

	
	2 01 138
	Change data width
	

	
	0 02 026
	Cross-track resolution
	

	
	0 02 027
	Along-track resolution
	

	
	2 01 000
	Cancel change data width
	

	
	
	Methods
	

	
	0 02 028
	Segment size at nadir in x-direction (target box size)
	

	
	0 02 029
	Segment size at nadir in y-direction (target box size)
	

	
	0 02 161
	Wind processing method
	

	
	0 02 164
	Tracer correlation method
	

	
	0 02 023
	Satellite derived wind computation method  
	

	
	0 08 012
	Land/sea qualifier
	

	
	0 08 013
	Day/night qualifier
	

	
	
	Final AMV data
	

	
	0 01 124
	Grid point identifier
	.

	
	0 05 001
	Latitude (high accuracy)
	

	
	0 06 001
	Longitude (high accuracy)
	

	
	0 04 001
	Year
	

	
	0 04 002
	Month
	

	
	0 04 003
	Day
	

	
	0 04 004
	Hour
	

	
	0 04 005
	Minute
	

	
	0 04 006
	Second
	

	
	0 04 086
	Long time period or displacement (seconds)
	

	
	0 11 001
	Wind direction 
	

	
	0 11 002
	Wind speed
	

	
	0 11 003
	Wind u-component
	

	
	0 11 004
	Wind v-component
	

	
	0 02 162
	Extended height assignment method
	

	
	0 07 004
	Pressure
	

	
	0 12 001
	Temperature
	

	
	0 20 014
	Height of top of cloud
	

	
	0 07 024
	Satellite zenith angle
	

	
	0 01 023
	Observation sequence number 
	

	
	1 04 000
	Delayed replication of 4 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 02 162
	Extended height assignment method
	

	
	0 07 004
	Pressure
	

	
	0 12 001
	Temperature
	

	
	0 20 014
	Height of top of cloud
	

	
	
	Image information (for each image used)
	

	
	1 13 000
	Delayed replication of 13 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 04 086
	Long time period or displacement (seconds)
	

	
	0 02 020
	Satellite classification
	

	
	0 01 007
	Satellite identifier
	

	
	0 02 019
	Satellite instruments
	

	
	0 05 042
	Channel number
	

	
	0 02 153
	Satellite channel centre frequency
	

	
	0 05 040
	Orbit number
	

	
	0 07 024
	Satellite zenith angle
	

	
	0 05 021
	Bearing or azimuth
	

	
	0 02 162
	Extended height assignment method
	

	
	0 07 004
	Pressure
	

	
	0 12 001
	Temperature
	

	
	0 20 014
	Height of top of cloud
	

	
	
	Intermediate vectors (for each component vector)
	

	
	1 19 000
	Delayed replication of 19 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 04 086
	Long time period or displacement (seconds)
	

	
	0 04 086
	Long time period or displacement (seconds)
	

	
	0 05 001
	Latitude (high accuracy)
	

	
	0 06 001
	Longitude (high accuracy)
	

	
	0 11 003
	u-component
	

	
	0 11 004
	v-component
	

	
	0 11 113
	Tracking correlation of vector
	

	
	0 25 148
	Coefficient of variation
	

	
	1 03 000
	Delayed replication of 3 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 08 023
	First order statistics 
	

	
	0 11 003
	u-component
	

	
	0 11 004
	v-component
	

	
	0 08 023
	First order statistics 
	Set to missing (cancel)

	
	1 03 000
	Delayed replication of 3 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 20 111
	x-axis error ellipse major component
	

	
	0 20 112
	y-axis error ellipse minor component
	

	
	0 20 114
	Angle of x-axis in error ellipse
	

	
	
	Corresponding forecast data
	

	
	0 01 033
	Identification of originating/generating centre
	

	
	0 08 021
	Time significance 
	= 27 First guess

	
	0 11 095
	u-component of the model wind vector
	

	
	0 11 096
	v-component of the model wind vector
	

	
	0 07 004
	Pressure
	

	
	0 08 021
	Time significance 
	= 4 Forecast

	
	0 11 095
	u-component of the model wind vector
	

	
	0 11 096
	v-component of the model wind vector
	

	
	0 07 004
	Pressure
	

	
	0 08 021
	Time significance 
	Set to missing (cancel)

	
	0 08 086
	Vertical significance for NWP 
	= 10 Level of best fit

	
	0 11 095
	u-component of the model wind vector
	

	
	0 11 096
	v-component of the model wind vector
	

	
	0 07 004
	Pressure
	

	
	0 08 086
	Vertical significance for NWP 
	Set to missing (cancel)

		
	
	Final AMV quality
	

	
	1 02 004
	Replicate 2 descriptors 4 times
	

	
	0 01 032
	Generating application 
	

	
	0 33 007
	Per cent confidence
	

	
	0 08 092
	Measurement uncertainty expression 
	= 0 Standard uncertainty

	
	0 11 003
	u-component
	

	
	0 11 004
	v-component
	

	
	0 07 004
	Pressure
	

	
	0 08 092
	Measurement uncertainty expression 
	Set to missing (cancel)

	
	0 33 066
	AMV Quality Flag
	

	
	
	Cloud data and microphysics (refers to the nominal image used for HA)
	

	
	0 20 081
	Cloud amount
	

	
	0 20 012
	Cloud type 
	

	
	0 20 056
	Cloud phase 
	

	
	1 17 000
	Delayed replication of 17 descriptors
	

	
	0 31 001
	Delayed descriptor replication factor
	

	
	0 08 023
	First order statistics 
	

	
	0 20 016
	Pressure at the top of cloud
	

	
	0 08 092
	Measurement uncertainty expression
	= 0 Standard uncertainty

	
	0 08 003
	Vertical significance (satellite observations)
	= 2 Cloud top

	
	0 12 001
	Temperature
	

	
	0 08 003
	Vertical significance (satellite observations)
	Set to missing (cancel)

	
	0 20 016
	Pressure at the top of cloud
	

	
	0 08 092
	Measurement uncertainty expression
	Set to missing (cancel)

	
	0 25 149
	Optimal estimation cost
	

	
	0 20 016
	Pressure at top of cloud
	

	
	0 20 014
	Height of top of cloud
	

	
	0 13 093
	Cloud optical thickness
	

	
	0 13 109
	Ice/liquid water path
	

	
	0 40 038
	Cloud particle size
	

	
	0 08 011
	Meteorological feature
	= 12 Cloud

	
	0 14 050
	Emissivity
	

	
	0 08 011
	Meteorological feature 
	Set to missing (cancel)

	
	0 08 023
	First order statistics 
	Set to missing (cancel)




Add new entries to Table B:

	
	Element name
	BUFR
	CREX



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

	0 02 161
	Wind processing method
	Flag table
	0
	0
	16
	Flag table
	0
	6

	0 02 162
	Extended height assignment method
	Code table
	0
	0
	6
	Code table
	0
	2

	0 11 113
	Tracking correlation of vector
	Numeric
	3
	-1000
	12
	Numeric
	3
	4

	0 13 109
	Ice/liquid water path
	kg m-2
	3
	0
	10
	kg m-2
	3
	4

	0 25 147
	Size of largest cluster (in pixels)
	Numeric
	0
	0 
	10
	Numeric
	0
	4

	0 25 148
	Coefficient of variation
	Numeric
	2
	-10000 
	15
	Numeric
	2
	5

	0 25 149
	Optimal estimation cost 
	Numeric
	0
	0 
	8
	Numeric
	0
	3

	0 33 066
	AMV quality flag
	Flag table
	0
	0
	24
	Flag table
	0
	8

	0 40 038
	Cloud particle size
	m
	7
	0
	28
	m
	7
	6




Add new entries to 0-02-164
               3		Stereo matching

Add new entries to 0-08-086
               10		Level of best fit
	
Add new entries to 0-20-056
               5		Supercooled Liquid Water

Add new entries to 0-20-012
43		Clear
44		Liquid water
45		Supercooled liquid water
46		Mixed phase
47		Optically thick ice
48		Optically thin ice
49		Multilayered ice


0-02-161 Wind processing method
	Bit
	DESCRIPTION

	1-10
	Reserved

	11
	Wind height calculated from median cloud-top pressure of target

	12 
	Target is cloudy

	13
	Low-level inversion

	14
	CCC method

	15
	Nested tracking 

	All 16
	Missing value




0-02-162  Extended height assignment method
	Code figure
	DESCRIPTION

	0
	Auto editor

	1
	IRW height assignment

	2
	WV height assignment

	3
	H2O intercept height assignment

	4
	CO2 slicing height assignment

	5
	Low pixel max gradient

	6
	Higher pixel max gradient

	7
	Primary height assignment

	8
	Layer thickness assignment

	9
	Cumulative contribution function - 10 percent height

	10
	Cumulative contribution function - 50 percent height

	11
	Cumulative contribution function - 90 percent height

	12
	Cumulative contribution function - height of maximum gradient

	13
	IR/two WV channel rationing method

	14
	Composite height assignment

	15
	Optimal estimation

	16
	Inversion correction

	17
	Geometric height assignment

	18-62 
	Reserved

	63
	Missing value




0-33-066 AMV quality flag
	Bit
	DESCRIPTION

	1-21
	Reserved

	22
	Correlation surface constraint fails

	23
	Reserved

	All 24
	Missing value
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