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Summary and Purpose of Document
This document contains information on production and exchange of BUFR-form tropical cyclone information derived from satellite and radar observations, which are currently exchanged in FM 85 SAREP and FM 20 RADOB within the ESCAP/WMO Typhoon Committee, respectively.
__________________________________________________________________
ACTION PROPOSED
The meeting is invited to note the information and make comments, if any, especially with a view to introducing the BUFR-form tropical cyclone information into other regions or tropical cyclone bodies.
BACKGROUND

The Japan Meteorological Agency (JMA) has been producing tropical cyclone information in FM 85 SAREP, which is derived from the Japanese geostationary satellite.  Some members of the ESCAP/WMO Typhoon Committee (hereinafter referred to as TC) have been producing tropical cyclone information in FM 20 RADOB, which is derived from radar observations.  These products are exchanged between the members of TC for their tropical cyclone operations according to the Typhoon Committee Operational Manual, Meteorological Component (Report No. TCP-23).

According to the latest "Code Migration Schedule" (see Annex V to paragraph 5.2.71 of the Abridged Final Report of the 13th Session of the Commission for Basic Systems (CBS-XIII) (St. Petersburg, Russian Federation, Feb.-Mar. 2005)), JMA decided to start migration for SAREP and RADOB data as from November 2005.  The JMA’s migration plan for these data was submitted to the 37th Session of TC (Shanghai, China, Nov. 2004) and endorsed by TC.

Consequently, JMA drafted BUFR templates for SAREP and RADOB as well as necessary descriptors and code tables for the migration.  The draft was circulated to the members of CBS Expert Team on Data Representation and Codes (ET/DRC) by e-mail.  Validation tests required for making them pre-operational were carried out with the kind help of the European Centre for Medium Range Weather Forecast (ECMWF) and successfully completed.  The validated templates and relative descriptors and code tables are attached to this document (see Annex).

Distribution of the tropical cyclone information in BUFR from JMA will be started in November 2005 together with distribution of current data in SAREP and RADOB (dual dissemination).  Migration of RADOB data by the TC members is expected to start in line with the Code Migration Schedule approved by the CBS.

1-1   BUFR template for SAREP data (part A: Information on tropical cyclone)

	Table reference
	Element name
	Unit
	Scale
	Reference value
	Data width
(bits)

	
	
	(Station identification and time)
	
	
	
	

	3 01 005

NEW
	0 01 035
	Originating centre
	Common code table C-11
	0
	0
	16

	
	0 01 034
	Identification of originating/generating sub-centre
	Common code table C-12
	0 
	0
	8

	3 01 011
	0 04 001
	Year
	Year
	0
	0
	12

	
	0 04 002
	Month
	Month
	0
	0
	4

	
	0 04 003
	Day
	Day
	0
	0
	6

	3 01 012
	0 04 004
	Hour
	Hour
	0
	0
	5

	
	0 04 005
	Minute
	Minute
	0
	0
	6

	
	
	(Satellite information)
	
	
	
	

	0 01 007
	
	Satellite identifier
	Code table
	0
	0
	10

	0 25 150
	NEW
	Satellite intensity analysis method of tropical cyclone
	Code table
	0
	0
	4

	
	
	(Tropical cyclone information)
	
	
	
	

	1 22 000
	
	Delayed replication of 22 descriptors
	
	
	
	

	0 31 001
	
	Delayed descriptor replication factor
	Numeric
	0
	0
	8

	0 01 027
	
	WMO long storm name
	CCITT IA5
	0
	0
	80

	0 19 150
	NEW
	Typhoon International Common Number (Typhoon Committee)
	CCITT IA5
	0
	0
	32

	0 19 106
	NEW
	Identification number of tropical cyclone
	Numeric
	0
	0
	7

	0 08 005
	
	Meteorological attribute significance (=1)
	Code table
	0
	0
	4

	0 05 002
	
	Latitude (coarse accuracy)
	Degree
	2
	–9000
	15

	0 06 002
	
	Longitude (coarse accuracy)
	Degree
	2
	–18000
	16

	0 08 005
	
	Meteorological attribute significance
(set to missing to cancel the previous value)
	Code table
	0
	0
	4

	0 19 107
	NEW
	Time interval of the tropical cyclone analysis
	Code table
	0
	0
	4

	0 19 005
	
	Direction of motion of feature
	Degree true
	0
	0
	9

	0 19 006
	
	Speed of motion of feature
	m s–1
	2
	0
	14

	0 19 108
	NEW
	Accuracy of geographical position of the tropical cyclone
	Code table
	0
	0
	3

	0 19 109
	NEW
	Mean diameter of the overcast cloud of the tropical cyclone
	Code table
	0
	0
	4

	0 19 110
	NEW
	Apparent 24-hour change in intensity of the tropical cyclone
	Code table
	0
	0
	4

	0 19 111
	NEW
	Current Intensity (CI) number of the tropical cyclone
	Numeric
	1
	0
	7

	0 19 112
	NEW
	Data tropical (DT) number of the tropical cyclone
	Numeric
	1
	0
	7

	0 19 113
	NEW
	Cloud pattern type of the DT-number
	Code table
	0
	0
	4

	0 19 114
	NEW
	Model Expected tropical (MET) number of the tropical cyclone
	Numeric
	1
	0
	7

	0 19 115
	NEW
	Trend of the past 24-hour change (+: Developed, -: Weakened)
	Numeric
	1
	-30
	6

	0 19 116
	NEW
	Pattern tropical (PT) number of the tropical cyclone
	Numeric
	1
	0
	7

	0 19 117
	NEW
	Cloud picture type of the PT-number 
	Code table
	0
	0
	3

	0 19 118
	NEW
	Final tropical (T) number of the tropical cyclone
	Numeric
	1
	0
	7

	0 19 119
	NEW
	Type of the final T-number
	Code table
	0
	0
	3


1-2   BUFR descriptors needed for the template

Class 19 - Synoptic features

	0  
	19
	106
	Identification number of tropical cyclone
	Numeric
	0
	0
	7
	Numeric
	0
	3

	0
	19
	107
	Time interval of the tropical cyclone analysis
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	19
	108
	Accuracy of geographical position of the tropical cyclone
	Code table
	0
	0
	3
	Code table
	0
	1

	0
	19
	109
	Mean diameter of the overcast cloud of the tropical cyclone
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	19
	110
	Apparent 24-hour change in intensity of the tropical cyclone
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	19
	111
	Current Intensity (CI) number of the tropical cyclone
	Numeric
	1
	0
	7
	Numeric
	1
	3

	0
	19
	112
	Data tropical (DT) number of the tropical cyclone
	Numeric
	1
	0
	7
	Numeric
	1
	3

	0
	19
	113
	Cloud pattern type of the DT-number
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	19
	114
	Model Expected tropical (MET) number of the tropical cyclone
	Numeric
	1
	0
	7
	Numeric
	1
	3

	0
	19
	115
	Trend of past 24-hour change (+: Developed, -: Weakened)
	Numeric
	1
	-30
	6
	Numeric
	1
	2

	0
	19
	116
	Pattern tropical (PT) number of the tropical cyclone
	Numeric
	1
	0
	7
	Numeric
	1
	3

	0
	19
	117
	Cloud picture type of the PT-number
	Code table
	0
	0
	3
	Code table
	0
	1

	0
	19
	118
	Final tropical (T) number of the tropical cyclone
	Numeric
	1
	0
	7
	Numeric
	1
	3

	0
	19
	119
	Type of the final T-number
	Code table
	0
	0
	3
	Code table
	0
	1

	0
	19
	150
	Typhoon International Common Number (Typhoon Committee)
	CCITTIA5
	0
	0
	32
	Character
	0
	4


Class 25 - Processing information

	0
	25
	150
	Satellite intensity analysis method of tropical cyclone
	Code table
	0
	0
	4
	Code table
	0
	2


Category 01 - Location and identification sequence
	3
	01
	005
	0 01 035

0 01 034
	Originating centre

Identification of originating/generating sub-centre


1-3   BUFR code tables needed for the template

0 19 107

Time interval of the tropical cyclone analysis
	Code figure
	

	0
	Less than 1 hour

	1
	1 to less than 2 hours

	2
	2 to less than 3 hours

	3
	3 to less than 6 hours

	4
	6 to less than 9 hours

	5
	9 to less than 12 hours

	6
	12 to less than 15 hours

	7
	15 to less than 18 hours

	8
	18 to less than 21 hours

	9
	21 to less than 30 hours

	10-14
	Not used

	15
	Missing value


0 19 108

Accuracy of geographical position of the tropical cyclone
	Code figure
	

	0
	Cyclone centre within 10 km of the transmitted position

	1
	Cyclone centre within 20 km of the transmitted position

	2
	Cyclone centre within 50 km of the transmitted position

	3
	Cyclone centre within 100 km of the transmitted position

	4
	Cyclone centre within 200 km of the transmitted position

	5
	Cyclone centre within 300 km of the transmitted position

	6
	Cyclone centre undetermined

	7
	Missing value


0 19 109

Mean diameter of the overcast cloud of the tropical cyclone
	Code figure
	

	0
	Less than 1° of latitude

	1
	1° to less than 2° of latitude

	2
	2° to less than 3° of latitude

	3
	3° to less than 4° of latitude

	4
	4° to less than 5° of latitude

	5
	5° to less than 6° of latitude

	6
	6° to less than 7° of latitude

	7
	7° to less than 8° of latitude

	8
	8° to less than 9° of latitude

	9
	9° of latitude or more

	10
	Undetermined

	11-14
	Not used

	15
	Missing value


0 19 110

Apparent 24-hour change in intensity of the tropical cyclone
	Code figure
	

	0
	Much weakening

	1
	Weakening

	2
	No change

	3
	Intensification

	4
	Strong Intensification

	5-8
	Reserved

	9
	Not observed previously

	10
	Undetermined

	11-14
	Not used

	15
	Missing value


0 19 113

Cloud pattern type of the DT-number

	Code figure
	Type

	1
	Curved Band

	2
	Shear

	3
	Eye

	4
	Banding Eye

	５
	Central Dense Overcast (CDO)

	6
	Embedded Center

	7
	Center Cold Cover (CCC)

	8-14
	Reserved

	15
	Missing value


0 19 117

Cloud picture type of the PT-number

	Code figure
	Type

	1
	A (Curved Band)

	2
	B (CDO)

	3
	C (Shear)

	4-6
	Reserved

	7
	Missing value


0 19 119

Type of the final T-number

	Code figure
	Type

	1
	DT-number

	2
	PT-number

	3
	MET-number

	4-6
	Reserved

	7
	Missing value


0 25 150

Satellite intensity analysis method of tropical cyclone

	Code figure
	Method

	1
	The Dvorak’s VIS (visual imagery) intensity analysis

	2
	The Dvorak’s EIR (Enhanced Infrared imagery) intensity analysis

	3-14
	Reserved

	15
	Missing value


2-1   BUFR template for RADOB (part A: Information on tropical cyclone)

	Table reference
	Element name
	Unit
	Scale
	Reference value
	Data width

(bits)

	
	
	Station identification and time
	
	
	
	

	3 01 001
	0 01 001
	WMO block number
	Numeric
	0
	0
	7

	
	0 01 002
	WMO station number
	Numeric
	0
	0
	10

	3 01 011
	0 04 001
	Year
	Year
	0
	0
	12

	
	0 04 002
	Month
	Month
	0
	0
	4

	
	0 04 003
	Day
	Day
	0
	0
	6

	3 01 012
	0 04 004
	Hour
	Hour
	0
	0
	5

	
	0 04 005
	Minute
	Minute
	0
	0
	6

	
	
	Radar information
	
	
	
	

	0 02 160
	NEW
	Wave length of the radar
	Code table
	0
	0
	4

	
	
	Tropical Cyclone
	
	
	
	

	0 08 005
	
	Meteorological attribute significance (=1)
	Code table
	0
	0
	4

	0 05 002
	
	Latitude (coarse accuracy)
	Degree
	2
	–9000
	15

	0 06 002
	
	Longitude (coarse accuracy)
	Degree
	2
	–18000
	16

	0 08 005
	
	Meteorological attribute significance (set to missing to cancel the previous value)
	Code table
	0
	0
	4

	0 19 100
	NEW
	Time interval to calculate the movement of the tropical cyclone
	Code table
	0
	0
	4

	0 19 005
	
	Direction of motion of feature
	Degree true
	0
	0
	9

	0 19 006
	
	Speed of motion of feature
	m s–1
	2
	0
	14

	0 19 101
	NEW
	Accuracy of the position of the centre of the tropical cyclone
	Code table
	0
	0
	4

	0 19 102
	NEW
	Shape and definition of the eye of the tropical cyclone
	Code table
	0
	0
	3

	0 19 103
	NEW
	Diameter of major axis of the eye of the tropical cyclone
	Code table
	0
	0
	4

	0 19 104
	NEW
	Change in character of the eye during the 30 minutes
	Code table
	0
	0
	4

	0 19 105
	NEW
	Distance between the end of spiral band and the centre
	Code table
	0
	0
	4


2-2   BUFR descriptors needed for the template

Class 02 - Instrumentation

	0
	02
	160
	Wave length of the radar
	Code table
	0
	0
	4
	Code table
	0
	2


Class 19 - Synoptic features

	0
	19
	100
	Time interval to calculate the movement of the tropical cyclone
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	19
	101
	Accuracy of the position of the centre of the tropical cyclone
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	19
	102
	Shape and definition of the eye of the tropical cyclone
	Code table
	0
	0
	3
	Code table
	0
	1

	0
	19
	103
	Diameter of major axis of the eye of the tropical cyclone
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	19
	104
	Change in character of the eye during the 30 minutes
	Code table
	0
	0
	4
	Code table
	0
	2

	0
	19
	105
	Distance between the end of spiral band and the centre
	Code table
	0
	0
	4
	Code table
	0
	2


2-3   BUFR code tables needed for the template

0 02 160

Wave length of the radar
	Code figure
	

	0
	Reserved

	1
	10 to less than 20 mm　

	2
	Reserved

	3
	20 to less than 40 mm

	4
	Reserved

	5
	40 to less than 60 mm

	6
	Reserved

	7
	60 to less than 90 mm

	8
	90 to less than 110 mm

	9
	110 mm and greater

	10‑14
	Not used

	15
	Missing value


0 19 100

Time interval to calculate the movement of the tropical cyclone
	Code figure
	

	0-2
	Not used

	3
	During the preceding 15 minutes

	4
	During the preceding 30 minutes

	5
	During the preceding 1 hour

	6
	During the preceding 2 hours

	7
	During the preceding 3 hours

	8
	During the preceding 6 hours

	9
	During a period of more than 6 hours

	10
	Undetermined

	11‑14
	Not used

	15
	Missing value


0 19 101

Accuracy of the position of the centre of the tropical cyclone
	Code figure
	

	0
	Reserved

	1
	Eye visible on radar scope, accuracy good (within 10 km)

	2
	Eye visible on radar scope, accuracy fair (within 30 km)

	3
	Eye visible on radar scope, accuracy poor (within 50 km)

	4
	Position of the centre within the area covered by the radar scope, determination by means of the spiral-band overlay, accuracy good (within 10 km)

	5
	Position of the centre within the area covered by the radar scope, determination by means of the spiral-band overlay, accuracy fair (within 30 km)

	6
	Position of the centre within the area covered by the radar scope, determination by means of the spiral-band overlay, accuracy poor (within 50 km)

	7
	Position of the centre outside the area covered by the radar scope, extrapolation by means of the spiral-band overlay

	8-9
	Reserved

	10
	Accuracy undetermined

	11‑14
	Not used

	15
	Missing value


0 19 102

Shape and definition of the eye of the tropical cyclone
	Code figure
	

	0
	Circular

	1
	Elliptical — the minor axis is at least 3/4 the length
 of the major axis

	2
	Elliptical — the minor axis is less than 3/4 the length    well defined
 of the major axis

	3
	Apparent double eye

	4
	Other shape

	5
	Ill defined

	6
	Undetermined

	7
	Missing


0 19 103

Diameter of major axis of the eye of the tropical cyclone
	Code figure
	

	0
	Less than 5 km

	1
	5 to less than 10 km

	2
	10 to less than 15 km

	3
	15 to less than 20 km

	4
	20 to less than 25 km

	5
	25 to less than 30 km

	6
	30 to less than 35 km

	7
	35 to less than 40 km

	8
	40 to less than 50 km

	9
	50 km and greater

	10
	Undetermined

	11‑14
	Not used

	15
	Missing value


0 19 104

Change in character of the eye during the 30 minutes
	Code figure
	

	0
	Eye has first become visible during the past 30 minutes

	1
	No significant change in the characteristics or size of the eye

	2
	Eye has become smaller with no other significant change in characteristics

	3
	Eye has become larger with no other significant change in characteristics

	4
	Eye has become less distinct with no significant change in size

	5
	Eye has become less distinct and decreased in size

	6
	Eye has become less distinct and increased in size

	7
	Eye has become more distinct with no significant change in size

	8
	Eye has become more distinct and decreased in size

	9
	Eye has become more distinct and increased in size

	10
	Change in character and size of eye cannot be determined

	11‑14
	Not used

	15
	Missing value


0 19 105

Distance between the end of spiral band and the centre
	Code figure
	

	0
	0 to less than 100 km

	1
	100 to less than 200 km

	2
	200 to less than 300 km

	3
	300 to less than 400 km

	4
	400 to less than 500 km

	5
	500 to less than 600 km

	6
	600 to less than 800 km

	7
	800 km or more

	8-9
	Reserved

	10
	Doubtful or undetermined

	11‑14
	Not used

	15
	Missing value
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