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Summary and Purpose of Document
The document contains Information about the Master Table 10 review and update which JCOMM undertook in 2010, including the proposed process for maintaining the Master Table over time and an updated version of the Master Table definition, based on feedback in 2008.  


________________________________________________________________

ACTION PROPOSED
The meeting is invited to discuss the content of this document

and provide feedback.
References:
   [1]  JCOMM Expert Team on Data Mangement Practices http://www.jcomm.info/index.php?option=com_content&task=view&id=26&Itemid=33
   [2] JCOMM Task Team on Table Driven Code forms

http://www.jcomm.info/index.php?option=com_content&task=view&id=66&Itemid=0
__________________

Master Table 10 Update 

The Master Table 10 was developed many years ago and revised to some degree in 2008 by JCOMM (Hester VIOLA with advice from Robert Keeley). 
In 2010, Robert Keeley undertook at thorough review to address the issues highlighted at the 2008 ET DR&C meeting. At that meeting there was some discussion about how to develop a process to maintain the Master Table 10 (and other Master Tables in general) and the roles and responsibilities of JCOMM (WMO and IOC/UNESCO).
This document provides 

1. An update to the procedures and processes that JCOMM has agreed to follow, which could be reviewed by the team. 
JCOMM seeks feedback on these processes, as well as the management of Versions and Edition (numbering and archiving etc)
2. Annex A: The official rules for maintaining Master Tables as adopted by WMO,
3. Annex B: an updated version of the Master Table 10 for review by the IPET DR&C. The specific changes made to the Master Table 10 are listed at the top of Annex B:

Master Table 10 Management

Introduction

Master Table 10 (MT10) is a set of BUFR Master Tables to deal with data collected in and on the ocean. Master Table 0 (MT0) presently includes a number of ocean variables but the suite is limited, and is concentrated mostly in a single class (class 22) and this is a weakness. Arguments for an MT10 for oceanography include:

· Whereas meteorology deals in measurements in the atmosphere, oceanography encompasses physical, chemical, biological and geological domains of observations in the water column, in sediments as well as below and the near surface atmosphere. Trying to accommodate these in a single class will not be effective in the long run.

· Because of the diversity of disciplines, there is a natural tendency for observations from these disciplines to have their own Table B classes. Not only does this partition information into logical components, but it also permits a comfortable expansion of the range of observed variables and metadata that can be reported.

· With the beginning of such observation programmes as OceanSITES, there is going to be a significant expansion in the reporting of biogeochemical variables. This will be reinforced by coastal GOOS programmes. This argues for more room in Table B classes.

· Methods of observation and analyses are especially important in oceanography partly because standard methodologies are not ubiquitous and partly because of rapid develoments of new techniques and technologies. Recording these methods with the data is vital.

Complications Inherent in More Master Tables

WMO has accepted the importance of accommodating the creation of more Master Tables. The first such, accepted in principle some time ago was MT10 for Oceanography. In accepting this, though, there are issues that must be resolved. These include the following:

1. What are the official roles of WMO and IOC for MT10?

2. How to administer, maintain, and coordinate updates with WMO for MT10?

3. How to validate MT10?

4. While there are only a few examples in MT10, it seems inevitable that identical code tables (in MT0 and MT10) will end up with different descriptors. Is there a strategy that can reduce the possible confusion that different numbering may create?

5. Where codes tables are used by both MT10 and MT0, is there a sensible strategy to administer the contents?

6. Because meteorological observations are important to oceanographers there is a natural overlap of some observations. In analogy with MT0 handling of oceanographic variables, MT10 places all meteorological variables in a single class. Is there a more sensible construction than this?

Roles and Working Arrangements

In 2001 recognizing the mutual interests of oceanography and marine meteorology, IOC and WMO created the Joint Technical Commission on Oceanography and Marine Meteorology, JCOMM. Since its creation, JCOMM has been a mechanism that has increased cooperation between the two parent organizations. Many of the international marine observing programmes are formal members of JCOMM. Within data management, the IOC/IODE and JCOMM share the administration of an Expert Team, the ET-Data Management Practices (ETDMP). 

Because this formal mechanism for cooperation already exists through the JCOMM, it should be exploited to develop and maintain MT10. 

a) Within WMO

The Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) is the WMO body that oversees the development and maintenance of all matters related to BUFR and Character Codes used on the Global Telecommunications System. It is composed of members with considerable expertise in BUFR and supporting regulations for its use.

From the standpoint of MT10, IPET-DRC’s role is:

· To ensure that the fundamentals of BUFR are maintained for all Master Tables.

· To provide comment on proposals for new master tables or changes to existing ones that ensure adherence to BUFR principles.

· To provide assistance to developers/maintainers of MT10 so that proposals conform to BUFR principles.

Any discipline that has an accepted or is developing a Master Table should be represented on IPET-DRC. This person speaks for the discipline to present proposals, changes, and issues that impact their use of BUFR in data exchange. The discipline will nominate the member and the member will have the same status as IPET-DRC members nominated through WMO. In the case of MT10, a representative from JCOMM will be the spokeperson.

b) Within IOC

The International Oceanographic Data and Information Exchange (IODE) Committee of IOC has worked closely with JCOMM in matters related to oceanographic data management and exchange. As noted above, IODE and JCOMM share an expert team. This means the membership and the agenda of that team are also jointly administered. IOC’s role in the adminstration of MT10 is through IODE.

c) Within JCOMM

i. TT-TDC

Before JCOMM-III, the Data Management Programme Area Coordination Group (DMPA-CG) of JCOMM created a Task Team on Table Driven Code forms (TT-TDC). The purpose of this TT was three fold. First it was to address immediate needs for transitioning marine character code forms to BUFR. Second, it was to rationalize marine BUFR forms so that the same variable reported in different BUFR templates would be accompanied by the same metadata. Third it was to complete the official incorporation and implementation of MT10.

The first and second objectives are well underway with results coming to IPET-DRC soon. Objective 3 is being addressed through this and associated documents. At some point, the TT can be considered to have met its goals and will be dissolved. Until this happens, the TT-TDC is the obvious focus for cooperation with IPET-DRC.

Members of the TT-TDC are the subject matter experts for developing the initial BUFR templates for oceanography and marine meteorology. Mostly they are not experts in the intricacies of BUFR. For this, they require and have received the support and cooperation of IPET-DRC.

The connection between TT-TDC and IODE needs to be strong. The present chair is retiring but the new chair of DMPA-CG is also a member. She is also a national representative to IODE and so the connection to IODE can be maintained through her until such time as the TT is dissolved.

ii. ET-DMP

This JCOMM Expert Team is responsible for, among other things, the encouragement of standard practices in both oceanography and marine meteorology. The implementation and maintenance of MT10 logically falls in this domain. There will be a transition of the activities of the TT-TDC to actions undertaken by ET-DMP. This transition will be managed by the DMPA-CG and the IODE Officers.

There are a number of ways that ET-DMP could handle this task and it is their decision as to what mechanism to choose. A possible organization could be as follows.

a. One member of ET-DMP is designated responsible for all matters related to BUFR. They could begin this work even before the TT-TDC is dissolved.

b. As requirements arise, this member will assemble a team to address the issues.

c. Members of the team may be drawn from other groups of JCOMM, from IODE and from WMO if needed.

d. Depending on the level of expertise of TT members, it may be useful to ask someone from the WMO community with deep expertise in BUFR to join.

The role of ET-DMP is to maintain MT10; they are the subject matter experts. They develop documentation and proposals that the JCOMM representative on IPET-DRC presents to that committee. They work with IPET-DRC to ensure that developments of MT10 adhere to regulations that govern BUFR.

They have an additional responsibility to coordinate the validation of accepted changes to MT10. This should be done by finding one group that encodes data into MT10 and another group that decodes data from MT10 and ask them to verify that the changes actually work. In this regard there has been some experience in using an earlier version of MT10 at the UK Met Office (contact Stan Kellet stan.kellet@metoffice.gov.uk)
Compatibility between Master Tables

IPET-DRC has established conditions for the development of other Master Tables. These are reproduced in the annex to this document.

Meteorological observations are important to oceanographers. Mostly the important variables are those at the air-sea interface and these have been concentrated into class 11 of MT10. A review of the variables present show that they exist in MT0 in classes 10 through14. There should be no concern about confusion between descriptors of MT10 that are the same as descriptors in MT0. Firstly, the master table used in a BUFR message is declared in octet 4 of Section 1 and so there is no confusion due to descriptors and classes. Secondly, because BUFR does not modify an accepted descriptor, once declared there is no change to definition, units, scales, etc. all of which define the descriptor. The only exception is when an existing descriptor in MT0, or MT10, is deprecated. In that case, there may be valid reasons to deprecate the equivalent descriptor in the other Master Table. To track this, it may be necessary to add information to BUFR tables to indicate equivalent descriptors in other master tables. This would assist IPET-DRC in its review of MT10 changes but also help notify ET-DMP when a change is made in MT0 that might affect an MT10 descriptor. Note that in the document that contains the latest version of MT10 (incorporating suggested changes from IPET-DRC), the corresponding MT0 descriptors have been recorded.

There is also the case of code tables used in MT10 that are the same as those used in MT0, but with different descriptor designations. Code tables are easily added to, and it seems desirable that modifications made say in an MT0 code table should also be made in the equivalent MT10 code table. There is already precedence for establishing common code tables between CREX and BUFR. It is a logical extension to include the code tables used across master tables into the suite of common code tables. In this extension, it will be necessary to record the descriptor used for the code table in CREX, MT0 and MT10. 

The discussion so far has dealt with Table B only. At the present time, no Table D sequences are being proposed. However, it is only a matter of time that with the use of MT10 there will be interest in defining Table D sequences. The pattern for this development is suggested to be the same as is currently being proposed for marine variables in MT0 as being developed by the JCOMM TT-TDC. All of the issues discussed above for Table B descriptors can be applied to Table D as well.

Data Distribution

The selection of which master table to use when reporting data likely will be governed by the intended audience for the data and by the capability of a master table to handle the variables and metadata collected. Presently some segregation of data by types occurs in bulletin headers used on the GTS. A point to consider is if there is an advantage to also segregate by master table number. In principle, this should not be necessary since octet 4 declares which master table to use. However, in practice it may be simpler to invoke the correct set of BUFR tables before each BUFR message is opened.

Last updated: 8 Jul 2010

Annex A: Rules for defining a BUFR Master Table

(Excerpt from the WMO Manual on Codes, WMO No. 306, International Codes, VOLUME I.2, Part B — Binary Codes
)

FM 94–XIV BUFR

Notes (2) under definition of Section 1 on page 7 Part I.2.

(2)
A BUFR master table may be defined for a scientific discipline other than meteorology. This shall be indicated by non zero numeric values in octet 4. Such a table will be developed, in coordination with the WMO/CBS Expert Team on Data representation and Codes, when a recognized organization exists with the necessary expertise to maintain such a Master Table, and when at least one of the following situations also exists:

· Requirements cannot be met using Master Table 0.

· There is expected to be a minimal amount of overlap with respect to the entries in Master Table 0.

The current list of master tables, along with their associated values in octet 4, is as follows: 

0
Meteorology maintained by World Meteorological Organization (WMO) 

10
Oceanography maintained by International Oceanographic Commission (IOC) 

Whenever a new Master Table is developed, the following criteria shall apply:

· Table C may not be changed, nor may Classes 00 and 31 of Table B. These would remain identical for any of the master tables.

· For Classes 01 through 09 (coordinate classes) and Class 33 of Table B, and for Categories 00 and 01 of Table D, these Classes and Categories must have the same name and be used for the same types of descriptors as in Master Table 0; however, individual descriptors within these Classes and Categories would be left to the discretion of the Organization defining the particular Master Table in question.

· For Table A and all remaining Classes of Table B and Categories of Table D, these would be left to the discretion of the Organization defining the particular master table in question.

For all Master Tables (including Master Table 0):

· Each revision of the master tables shall be given a new version number.

· Local tables shall define those parts of the master table which are reserved for local use, thus version numbers of local tables may be changed at will by the originating centre.

__________________

ANNEX B

Last update: 8 Jul 2010

Version: (to be assigned by IPET-DRC)

MASTER TABLE FOR OCEANOGRAPHIC DATA

The proposed new version of Master Table 10 and its accompanying Code and Flag tables is a modification of the original Master Table definition, which involved minor changes to the Table B classes 1-9 to make it conform to current regulations covering BUFR Master Tables:
a) Class Definitions - The proposed changes made to the 1998 MT10 Class definitions are as follows:

· Class “0 03: Methods” to be moved to a new class “0 25: Methods”

· Class “0 05: Time and Frequency” to be moved to a new class “0 27: Time and Frequency” unless the answer to Question A (see below) is affirmative

· Class “0 06: Location (horizontal)” split into Classes “0 05: Location (horizontal -1)” and “0 06: Location (horizontal -2)”

· Class “0 08: Location (relative)” moved to Class “0 10: Observation Qualifiers”

· Class “0 09: Instrument Metadata” moved to a new Class “0 26: Instrument Metadata”

· Class “0 10:Observation qualifiers” previously had no comment to explain its purpose, so the following comment has been added “Observation characteristics, quality and location qualifiers” 
· Class “0 28: Significance qualifiers” was moved to Class “0 08: Significance Qualifiers”
· Within Class “0 01: Identification” the element entitled IGOSS message identifier (0 01 009) was renamed JCOMM GTS identifier. The alternative is to deprecate 009 and insert a new descriptor.
b) Added Missing to all code tables where they were not present. 

c) In conformance with rules for new master tables, Table C will be identical to that used in Master Table 0. (A reference is made to it in a note)
d) In conformance with rules for new master tables, Table D Classes 00 and 01 shall have the same name and used for the same types of descriptors as in Master Table 0. Other classes and descriptors are not set at this time.

e) The version number should be assigned by IPET-DRC. JCOMM expects that there should also be an edition number.
BUFR MASTER 10 TABLE B — CLASSIFICATION OF ELEMENTS

	F
	X
	Class
	Comments

	0
	00
	BUFR table entries
	

	0
	01
	Identification
	Identifies origin and type of data

	0
	02
	Instrumentation
	Defines instrument types used

	0
	03
	Reserved
	

	0
	04
	Location (time)
	Defines time and time derivatives

	0
	05
	Location (horizontal – 1)
	Defines geographical position, including horizontal derivatives, in association with class 06 (first dimension of horizontal space)

	0
	06
	Location (horizontal – 2)
	Defines geographical position, including horizontal derivatives, in association with class 05 (second dimension of horizontal space)

	0
	07
	Location (vertical)
	Defines height, altitude, pressure level, including vertical derivatives of position

	0
	08
	Significance qualifiers
	Defines special character of data

	0
	09
	Reserved
	

	0
	10
	Observation metadata
	Observation characteristics, quality and location qualifiers

	0
	11
	Meteorological elements
	Observations of meteorological variables

	0
	20
	Physical oceanographic elements
	Observations of the physical oceanographic variables

	0
	21
	Chemical elements
	Observations of physical chemical variables

	0
	22
	Geophysics
	Observations of geophysical variables

	0
	23
	Waves
	Observations of surface gravity wave variables

	0
	24
	Biological elements
	Observations of biological variables

	0
	25
	Methods
	Defines methods used to make the observation

	0
	26
	Instrument Metadata
	Defines instrument characteristics 

	0
	27
	Time and Frequency
	

	0
	29
	Processing information
	Processing history of the data.

	0
	31
	Data desc. operator qualifiers
	Elements used in conjunction with data description operators.
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Class 01: Identification

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	1
	1
	Platform identifier
	CCITT IA5
	0
	0
	72

	0
	1
	2
	GTS bulletin originating centre (CCCC)
	CCITT IA5
	0
	0
	32

	0
	1
	3
	GTS bulletin type (TTAAII)
	CCITT IA5
	0
	0
	48

	0
	1
	5
	Profile type
	code
	0
	0
	7

	0
	1
	6
	Type of data buoy (MT0: 0 02 149)
	code
	0
	0
	6

	0
	1
	7
	Data originator
	code
	0
	0
	10

	0
	1
	8
	Data collection identifier
	CCITT IA5
	0
	0
	80

	0
	1
	9
	JCOMM GTS message identifier
	code
	0
	0
	4


Class 02: Instrumentation

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	2
	1
	Dissolved oxygen instrument
	code
	0
	0
	3

	0
	2
	2
	Cast type
	code
	0
	0
	5

	0
	2
	3
	Current instrument
	code
	0
	0
	4

	0
	2
	4
	Wave instrument
	code
	0
	0
	5

	0
	2
	5
	Salinity instrument
	code
	0
	0
	4

	0
	2
	6
	Water temperature instrument 

(MT0: 0 02 038)
	code
	0
	0
	4

	0
	2
	7
	Location system (MT0: 0 02 148)
	code
	0
	0
	5

	0
	2
	8
	Drogue type (MT0: 0 02 034)
	code
	0
	0
	5


Class 03: Reserved 

Class 04: Location (Time)

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	4
	1
	Year (MT0: 0 04 001)
	year
	0
	0
	12

	0
	4
	2
	Month of the year (MT0: 0 04 002)
	month
	0
	0
	4

	0
	4
	3
	Day of the year (Jan 1st=1) (MT0: 0 04 043)
	day
	0
	0
	9

	0
	4
	4
	Hour (MT0: 0 04 004)
	hour
	0
	0
	5

	0
	4
	5
	Minute (MT0: 0 04 005)
	minute
	0
	0
	6

	0
	4
	6
	Second (MT0: 0 04 006)
	second
	0
	0
	6

	0
	4
	7
	Day of the month (MT0: 0 04 003)
	day
	0
	0
	6

	0
	4
	8
	Time period or displacement 

(MT0: 0 04 021)
	year
	0
	-1024
	11

	0
	4
	9
	Time period or displacement 

(MT0: 0 04 022)
	month
	0
	-1024
	11

	0
	4
	10
	Time period or displacement 

(MT0: 0 04 023)
	day
	0
	-1024
	11

	0
	4
	11
	Time period or displacement 

(MT0: 0 04 024)
	hour
	0
	-2048
	12

	0
	4
	12
	Time period or displacement 

(MT0: 0 04 025)
	minute
	0
	-2048
	12

	0
	4
	13
	Time period or displacement 

(MT0: 0 04 026)
	second
	0
	-4096
	13

	0
	4
	14
	Frequency
	hertz
	5
	0
	17

	0
	4
	15
	Frequency of spectral component
	hertz
	5
	0
	17


Class 05: Location (horizontal – 1)

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	5
	1
	Latitude (high accuracy) (MT0: 0 05 001)
	degrees
	5
	-9000000
	25

	0
	5
	2
	Latitude (coarse accuracy) (MT0: 0 05 002)
	degrees
	2
	-9000
	15


Class 06: Location (horizontal-2)

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	6
	1
	Longitude (high accuracy) (MT0: 0 06 001)
	degrees
	5
	-18000000
	26

	0
	6
	2
	Longitude (coarse accuracy) 

(MT0: 0 06 002)
	degrees
	2
	-18000
	16


Class 07: Location (vertical)

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	7
	1
	Height/altitude above ground level 
	metres
	-1
	-40
	16

	0
	7
	2
	Height above sea floor
	metres
	0
	-10000
	15

	0
	7
	3
	Bathymetric depth
	metres
	1
	0
	17

	0
	7
	4
	Depth below sea surface (MT0: 0 07 062)
	metres
	1
	0
	17

	0
	7
	5
	Height/altitude above mean sea level
	metres
	1
	0
	17

	0
	7
	6
	Height/altitude above sea surface
	metres
	1
	0
	17

	0
	7
	7
	Sea pressure (sea surface = 0)
	decibars
	3
	0
	24

	0
	7
	8
	Relative total pressure
	decibars
	3
	0
	24

	0
	7
	9
	Observed sea level
	metres
	3
	-30000
	16

	0
	7
	10
	Total pressure (atmosphere + sea pressure)
	decibars
	3
	0
	24


Class 08: Significance Qualifiers

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	8
	1
	Time significance
	code
	0
	0
	4

	0
	8
	2
	Coordinate
	code
	0
	0
	2

	0
	8
	3
	Vertical significance (surface observations) 

(MT0: 0 08 002)
	code
	0
	0
	6


Class 09:  Reserved

Class 10: Observation metadata

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	10
	1
	Selection of depth levels
	code
	0
	0
	4

	0
	10
	2
	Depth of drogue
	metres
	1
	0
	12

	0
	10
	3
	Chemical component
	code
	0
	0
	4

	0
	10
	4
	Chemical content qualifier code
	code
	0
	0
	4

	0
	10
	5
	Salinity units
	code
	0
	0
	3

	0
	10
	10
	Direction reference
	code
	0
	0
	3

	0
	10
	11
	First order statistics code
	code
	0
	0
	6

	0
	10
	12
	Specific time of observation
	code
	0
	0
	3

	0
	10
	30
	Precision/accuracy indicator
	code
	0
	0
	4

	0
	10
	31
	Confidence interval
	code
	0
	0
	3

	0
	10
	32
	Data availability
	code
	0
	0
	3

	0
	10
	33
	Platform identifier type
	code
	0
	0
	4

	0
	10
	36
	Trace direction
	code
	0
	0
	3

	0
	10
	37
	Probe hit bottom indicator
	code
	0
	0
	1

	0
	10
	38
	Duplicate indicator
	code
	0
	0
	1

	0
	10
	39
	Wind speed indicator (WMO 1853)
	code
	0
	0
	3

	0
	10
	40
	Indicator for method of current measurement (WMO 2266) (MT0: 0 02 030)
	code
	0
	0
	3

	0
	10
	75
	Zenith angle of object from reference point
	degrees
	2
	0
	14

	0
	10
	76
	Across track displacement (starboard +ve)
	metres
	0
	-30000
	16

	0
	10
	77
	Along track displacement
	metres
	0
	0
	16

	0
	10
	78
	Bearing of object from reference point
	degrees
	1
	0
	12

	0
	10
	79
	Distance of object in direction from 

reference point
	metres
	0
	-50000
	17

	0
	10
	80
	Horizontal distance of object from 

reference point
	metres
	0
	0
	16

	0
	10
	81
	Direct distance of object from reference 

point
	metres
	0
	0
	16

	0
	10
	82
	Elevation angle of object from reference 

point
	degrees
	2
	-9000
	15

	0
	10
	83
	Vertical distance of object above reference 

point
	metres
	0
	-10000
	15

	0
	10
	84
	Pitch angle
	degrees
	2
	0
	14

	0
	10
	85
	Roll angle
	degrees
	2
	-9000
	15


Class 11: Meteorological elements

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	11
	1
	Cloud cover (total) (MT0: 0 20 010)
	percent
	0
	0
	7

	0
	11
	2
	Total cloud amount (oktas, MT0: 0 20 011)
	code
	0
	0
	4

	0
	11
	3
	Height of base of cloud (MT0: 0 20 013)
	meters
	-1
	-40
	11

	0
	11
	4
	Cloud type (MT0: 0 20 012)
	code
	0
	0
	6

	0
	11
	7
	Present weather (MT0: 0 20 003)
	code
	0
	0
	9

	0
	11
	8
	Past weather(1)  (MT0: 0 20 004)
	code
	0
	0
	5

	0
	11
	9
	Past weather(2)  (MT0: 0 20 005)
	code
	0
	0
	5

	0
	11
	12
	Horizontal visibility (MT0: 0 20 001)
	metres
	-1
	0
	13

	0
	11
	13
	Total precipitation/ total water equivalent 

(MT0: 0 13 011)
	kg/m^2
	1
	-1
	14

	0
	11
	14
	Rainfall/water equivalent of snow (averaged 

rate) (MT0: 0 13 014)
	kg/m^2/s
	4
	0
	12

	0
	11
	20
	Pressure reduced to mean sea level 

(MT0: 0 10 051)
	pa
	-1
	0
	14

	0
	11
	21
	Pressure (MT0: 0 10 004)
	pa
	-1
	0
	14

	0
	11
	22
	Pressure change (MT0: 0 10 060)
	pa
	-1
	-1024
	11

	0
	11
	23
	Vapour pressure (MT0: 0 13 004)
	pa
	-1
	0
	10

	0
	11
	24
	Specific humidity (MT0: 0 13 001)
	kg/kg
	5
	0
	14

	0
	11
	25
	Relative humidity (MT0: 0 13 003)
	percent
	0
	0
	7

	0
	11
	26
	Humidity mixing ratio (MT0: 0 13 002)
	kg/kg
	5
	0
	14

	0
	11
	40
	Horizontal wind speed (MT0: 0 11 002)
	m/s
	1
	0
	12

	0
	11
	41
	Direction from which wind is blowing 

(MT0: 0 11 001)
	degrees 

(true)
	0
	0
	9

	0
	11
	42
	Maximum wind speed (gusts) 

(MT0: 0 11 041)
	m/s
	1
	0
	12

	0
	11
	43
	Maximum wind gust direction from which 

gust is blowing (MT0: 0 11 043)
	degrees 

(true)
	0
	0
	9

	0
	11
	44
	U component of wind speed (+ve east)

(MT0: 0 11 003)
	m/s
	1
	-4096
	13

	0
	11
	45
	V component of wind speed (+ve north)

(MT0: 0 11 004)
	m/s
	1
	-4096
	13

	0
	11
	46
	Absolute wind shear in 1 km layer below

(MT0: 0 11 061)
	m/s
	1
	0
	12

	0
	11
	47
	Absolute wind shear in 1 km layer above

(MT0: 0 11 062)
	m/s
	1
	0
	12

	0
	11
	48
	W component of wind speed 

(MT0: 0 11 006)
	m/s
	2
	-4096
	13

	0
	11
	50
	Temperature/dry bulb temperature
	degrees C
	1
	-1024
	12

	0
	11
	51
	Wet bulb temperature
	degrees C
	1
	-1024
	12

	0
	11
	52
	Dew point temperature
	degrees C
	1
	-1024
	12

	0
	11
	53
	Virtual air temperature
	degrees C
	1
	-1024
	12

	0
	11
	60
	Brightness temperature
	degrees C
	1
	-1024
	12

	0
	11
	61
	Short-wave direct radiation
	w/m^2
	-3
	-2048
	12

	0
	11
	62
	Short-wave diffuse radiation
	w/m^2
	-3
	-2048
	12

	0
	11
	63
	Short-wave incoming radiation
	w/m^2
	-3
	-2048
	12

	0
	11
	64
	Short-wave outgoing radiation
	w/m^2
	-3
	-2048
	12

	0
	11
	65
	Long-wave incoming radiation
	w/m^2
	-3
	-2048
	12

	0
	11
	66
	Long-wave outgoing radiation
	w/m^2
	-3
	-2048
	12

	0
	11
	67
	Net radiation
	w/m^2
	-4
	-16348
	15


Class 20: Physical oceanography elements

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	20
	1
	Potential temperature
	degrees C
	3
	-2000
	16

	0
	20
	2
	Salinity
	psu 

(practical salinity units)
	3
	0
	14

	0
	20
	3
	Electrical conductivity
	mhos/m
	4
	0
	16

	0
	20
	4
	Chlorinity (parts/thousand)
	kg/kg
	3
	0
	16

	0
	20
	5
	Chlorosity
	kg/m^3
	3
	0
	16

	0
	20
	6
	Sea temperature
	degrees C
	3
	-2000
	16

	0
	20
	7
	Sea density
	kg/m^3
	6
	0
	23

	0
	20
	8
	Sound velocity
	m/s
	3
	0
	21

	0
	20
	9
	Horizontal current speed
	m/s
	3
	0
	14

	0
	20
	10
	Direction to which horizontal current is 

flowing
	degrees 

(true)
	1
	0
	12

	0
	20
	11
	East component of current
	m/s
	3
	-10000
	15

	0
	20
	12
	North component of current
	m/s
	3
	-10000
	15

	0
	20
	15
	Secchi disc depth
	metres
	1
	0
	13

	0
	20
	25
	Water colour (Forel-Ule scale)
	code
	0
	0
	4

	0
	20
	26
	Code for ice in vicinity of hydrographic 

observation
	code
	0
	0
	4


Class 21: Chemistry elements

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	21
	1
	Hydrogen ion concentration (pH)
	numeric
	3
	0
	14

	0
	21
	2
	Total alkalinity
	mmol/m^3
	1
	10000
	14

	0
	21
	3
	Carbonate alkalinity
	mmol/m^3
	1
	10000
	14

	0
	21
	4
	Chlorophyll-a content
	mg/m^3
	3
	0
	16

	0
	21
	5
	Dissolved oxygen
	mmol/m^3
	3
	0
	22

	0
	21
	6
	Phosphate (PO4-P) content
	mmol/m^3
	2
	0
	10

	0
	21
	7
	Total phosphorous (P) content
	mmol/m^3
	2
	0
	10

	0
	21
	8
	Nitrate (N03-N) content
	mmol/m^3
	3
	0
	16

	0
	21
	9
	Nitrite (NO2-N) content
	mmol/m^3
	3
	0
	12

	0
	21
	10
	Nitrate + nitrite content
	mmol/m^3
	3
	0
	16

	0
	21
	11
	Total nitrogen (N) content
	mmol/m^3
	3
	0
	16

	0
	21
	12
	Organic nitrogen content
	mmol/m^3
	3
	0
	17

	0
	21
	13
	Ammonium (NH4-N) content
	mmol/m^3
	3
	0
	12

	0
	21
	14
	Silicate (SiO4-Si) content
	mmol/m^3
	2
	0
	15

	0
	21
	15
	Total carbon (C) content
	mmol/m^3
	3
	0
	20

	0
	21
	16
	Organic carbon content
	mmol/m^3
	3
	0
	17

	0
	21
	17
	Hydrogen sulphide (H2S-S) content
	mmol/m^3
	3
	0
	16


Class 22: Geophysics elements

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	22
	1
	Bathymetric two way travel time
	seconds
	2
	0
	16

	0
	22
	2
	Total magnetic field
	nanoteslas
	0
	0
	16

	0
	22
	3
	Residual magnetic field
	nanoteslas
	0
	-60000
	17

	0
	22
	4
	Magnetic field correction
	nanoteslas
	0
	-60000
	17

	0
	22
	5
	Observed gravity
	milligals
	0
	0
	20

	0
	22
	6
	Free air gravity anomaly
	milligals
	0
	-500
	10

	0
	22
	7
	Bouger gravity anomaly
	milligals
	0
	-500
	10

	0
	22
	8
	Gravity eotvos correction
	milligals
	0
	-500
	10

	0
	22
	9
	Bathymetric datum indicator
	code
	0
	0
	5


Class 23: Wave elements

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	23
	1
	Sea state (WMO code 3700)
	code
	0
	0
	4

	0
	23
	2
	Visual average wave height
	metres
	2
	0
	13

	0
	23
	3
	Visual estimate of wave period
	seconds
	2
	0
	12

	0
	23
	4
	Visual estimate of direction from which 

waves come
	degrees
	0
	0
	9

	0
	23
	5
	Direction from which swell is coming

(MT0: 0 22 003)
	degrees
	0
	0
	9

	0
	23
	6
	Swell height (MT0: 0 22 023)
	metres
	1
	0
	10

	0
	23
	7
	Swell period (MT0: 0 22 013)
	seconds
	0
	0
	6

	0
	23
	10
	Total water depth (MT0: 0 22 063)
	metres
	0
	0
	14

	0
	23
	11
	Still water depth
	metres
	0
	0
	14

	0
	23
	12
	Mean record water depth
	metres
	0
	0
	14

	0
	23
	13
	Maximum wave level (MT0: 0 22 073)
	metres
	2
	0
	13

	0
	23
	14
	Minimum wave level
	metres
	2
	0
	13

	0
	23
	15
	Second highest wave crest
	metres
	2
	0
	13

	0
	23
	16
	Second lowest wave trough
	metres
	2
	0
	13

	0
	23
	17
	Maximum crest to trough wave height
	metres
	2
	0
	13

	0
	23
	18
	Maximum zero crossing wave height
	metres
	2
	0
	13

	0
	23
	19
	Average height highest one third
	metres
	2
	0
	13

	0
	23
	20
	Tucker Draper significant wave height
	metres
	2
	0
	13

	0
	23
	21
	RMS wave displacement
	metres
	2
	0
	13

	0
	23
	22
	Characteristic wave height (4*RMS)
	metres
	2
	0
	13

	0
	23
	30
	Period of maximum zero crossing wave
	seconds
	2
	0
	13

	0
	23
	31
	Average zero crossing wave period
	seconds
	2
	0
	13

	0
	23
	32
	Average wave crest period
	seconds
	2
	0
	13

	0
	23
	33
	Spectral width (broadness)
	numeric
	2
	0
	10

	0
	23
	40
	Instantaneous water surface elevation
	metres
	2
	-10000
	15

	0
	23
	41
	Instantaneous heave acceleration
	m/s^2
	3
	-10000
	15

	0
	23
	42
	Water surface east-west tilt angle (+ve to 

east)
	degrees
	2
	-9000
	15

	0
	23
	43
	Water surface north-south tilt angle (+ve to 

north)
	degrees
	2
	-9000
	15

	0
	23
	50
	Wave variance spectral density: S(f)
	m^2/hz
	6
	0
	27

	0
	23
	51
	Wave spectrum peak period
	seconds
	2
	0
	12

	0
	23
	52
	Zeroeth moment of wave spectrum
	m^2
	6
	0
	27

	0
	23
	53
	First moment of wave spectrum
	m^2.hz
	6
	0
	27

	0
	23
	54
	Second moment of wave spectrum
	(m.hz)^2
	6
	0
	27

	0
	23
	55
	Third moment of wave spectrum
	m^2.hz^3
	6
	0
	27

	0
	23
	56
	Fourth moment of wave spectrum
	m^2.hz^4
	6
	0
	27

	0
	23
	57
	First negative moment of wave spectrum
	m^2/hz
	6
	0
	27

	0
	23
	58
	Second negative moment of wave spectrum
	(m/hz)^2
	6
	0
	27

	0
	23
	59
	Waves spectral width from moments
	numeric
	2
	0
	13

	0
	23
	60
	Spectral moments (-1,0) wave period
	seconds
	2
	0
	13

	0
	23
	61
	Spectral moments (0,1) wave period
	seconds
	2
	0
	13

	0
	23
	62
	Spectral moments (0,2) wave period
	seconds
	2
	0
	13

	0
	23
	63
	Spectral moments (2,4) wave period
	seconds
	2
	0
	13

	0
	23
	70
	Auto-spectrum of north-south tilt
	deg^2/hz
	6
	0
	27

	0
	23
	71
	Auto-spectrum of east-west tilt
	deg^2/hz
	6
	0
	27

	0
	23
	72
	Quad-spectrum of heave and n-s tilt
	m.deg/hz
	6
	-50000000
	27

	0
	23
	73
	Quad-spectrum of heave and e-w tilt
	m.deg/hz
	6
	-50000000
	27

	0
	23
	74
	Quad-spectrum of n-s and e-w tilts
	deg^2/hz
	6
	-50000000
	27

	0
	23
	75
	Co-spectrum of heave and n-s tilt
	m.deg/hz
	6
	-50000000
	27

	0
	23
	76
	Co-spectrum of heave and east-west tilt
	m.deg/hz
	6
	-50000000
	27

	0
	23
	77
	Co-spectrum of n-s and e-w tilts
	deg^2/hz
	6
	-50000000
	27

	0
	23
	78
	Wave number from cross spectra
	degrees/m
	6
	0
	27

	0
	23
	79
	Mean wave direction from cross spectra
	degrees
	2
	0
	16

	0
	23
	80
	Wave dir spread from cross spectra
	degrees
	2
	0
	15

	0
	23
	81
	Directional wave spectrum density
	m^2/hz
	6
	0
	27

	0
	23
	82
	Specified direction of wave energy 

propagation
	degrees
	0
	0
	9

	0
	23
	84
	Wave spectrum peak energy direction
	degrees
	2
	0
	16

	0
	23
	85
	Wave spectrum mean energy direction
	degrees
	0
	0
	9


Class 25 – Methods 

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	25
	1
	Free air gravity anomaly ref system
	code
	0
	0
	4

	0
	25
	2
	Reference residual magnetic field
	code
	0
	0
	4

	0
	25
	3
	Bathymetry sound velocity correct area
	code
	0
	0
	5

	0
	25
	4
	Prime navigation aid fix code
	code
	0
	0
	3

	0
	25
	5
	Free air gravity anomaly formula
	code
	0
	0
	3

	0
	25
	12
	Duration of application
	code
	0
	0
	3

	0
	25
	13
	Frequency sampling technique
	code
	0
	0
	3

	0
	25
	14
	Interval sampling code
	code
	0
	0
	3

	0
	25
	15
	Digitization method
	code
	0
	0
	4

	0
	25
	16
	Filter type
	code
	0
	0
	3

	0
	25
	20
	Correction procedure for depth from sound 

speed
	code
	0
	0
	4

	0
	25
	21
	Method of depth correction for sound speed
	code
	0
	0
	4

	0
	25
	22
	Method of sound velocity measurement
	code
	0
	0
	3

	0
	25
	23
	Density calculation
	code
	0
	0
	4

	0
	25
	28
	Method of current averaging
	code
	0
	0
	4

	0
	25
	29
	Duration and time of eulerian current 

measure (WMO 2264) (MT0: 0 02 031)
	code
	0
	0
	4

	0
	25
	30
	Period of current measurement (drift) 

(WMO 2265) (MT0: 0 02 031)
	code
	0
	0
	4

	0
	25
	35
	Method of temperature measurement
	code
	0
	0
	5

	0
	25
	36
	Method of salinity/depth measurement 

(WMO 2263) (MT0: 0 02 033)
	code
	0
	0
	3

	0
	25
	37
	Method of depth measurement
	code
	0
	0
	4

	0
	25
	38
	Pressure measurement method
	code
	0
	0
	3

	0
	25
	45
	Method code for position fixing
	code
	0
	0
	5

	0
	25
	46
	Method of wave calculation
	code
	0
	0
	4


Class 26 Instrument Metadata

	
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	26
	11
	Platform heading
	degrees
	0
	0
	9

	0
	26
	12
	True platform speed across the ground
	m/s
	2
	0
	16

	0
	26
	13
	Azimuth of major axis of navigation error 

ellipse
	degrees
	0
	0
	9

	0
	26
	14
	Length of semimajor axis of navigation 

error ellipse
	metres
	0
	0
	13

	0
	26
	15
	Length of semiminor axis of navigation 

error ellipse
	metres
	0
	0
	13

	0
	26
	16
	Magnetic variation from true north (+ve 

clockwise)
	degrees
	1
	0
	12

	0
	26
	17
	Bearing of object from reference point (+ve clockwise)
	degrees
	0
	0
	9

	0
	26
	18
	Angle of attack (aircraft)
	degrees
	0
	0
	9

	0
	26
	19
	Indicated platform speed (aircraft)
	m/s
	2
	0
	16

	0
	26
	20
	Relative platform speed through the 

air/water
	m/s
	2
	0
	16

	0
	26
	21
	Vertical platform speed
	m/s
	2
	0
	16

	0
	26
	22
	Angle of sideslip (aircraft)
	degrees
	0
	0
	9


Class 27: Time and Frequency

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	27
	3
	Bandwidth of spectral analysis
	hertz
	5
	0
	17

	0
	27
	4
	Bandwidth of spectral component
	hertz
	5
	0
	17

	0
	27
	5
	High frequency cutoff for integration under spectrum
	hertz
	5
	0
	17

	0
	27
	6
	Low frequency cutoff for integration under 

spectrum
	hertz
	5
	0
	17

	0
	27
	7
	Bandwidth of directional analysis
	degrees
	0
	0
	9


Class 29: Processing information

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	29
	1
	Processing centre
	code
	0
	0
	5

	0
	29
	2
	Processing function identifier
	code
	0
	0
	7

	0
	29
	3
	Version of processing function
	numeric
	2
	0
	10

	0
	29
	4
	Processing action taken
	code
	0
	0
	6

	0
	29
	5
	Parameter acted upon
	code
	0
	0
	8

	0
	29
	6
	Qualifier of parameter acted upon
	numeric
	3
	0
	25

	0
	29
	7
	Value of parameter before action taken
	numeric
	3
	0
	25


Class 31: Data descriptor operator qualifiers (as in MT0)

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	31
	1
	Delayed descriptor replication factor 

(MT0: 0 31 001)
	numeric
	0
	0
	8

	0
	31
	2
	Extended delayed descriptor replication 

Factor (MT0: 0 31 002)
	numeric
	0
	0
	16

	0
	31
	11
	delayed descriptor and data repetition 

factor (MT0: 0 31 011)
	numeric
	0
	0
	8

	0
	31
	12
	Extended delayed descriptor repetition 

Factor (MT0: 0 31 012)
	numeric
	0
	0
	16

	0
	31
	21
	Associated field significance

(MT0: 0 31 021)
	code
	0
	0
	6

	0
	31
	31
	Data present indicator (MT0: 0 31 031)
	flag table
	0
	0
	1


Class 33: Quality Information (as in MT0)

	F
	X
	Y
	Element Name
	Unit
	Scale
	 Ref Value
	Data 

Width

	0
	33
	1
	Quality control test(s) performed
	flag table
	0
	0
	64

	0
	33
	2
	Quality control test(s) failed
	flag table
	0
	0
	64

	0
	33
	22
	Quality of buoy satellite transmission 

(WMO 3313) (same as MT0)
	code
	0
	0
	2

	0
	33
	23
	Quality of location (WMO 3311) 

(same as MT0)
	code
	0
	0
	2

	0
	33
	50
	Global GTSPP quality flag (same as MT0)
	code
	0
	0
	4


Non-SI units used in the above tables

1. 0-20-002 Salinity in psu (practical salinity units). This is now the basic measure of salinity based on a ratio of conductivity of a sample compared to a reference conductivity. Functionally it is almost equivalent in value to the previous standard which had units of Kg/Kg (parts per thousand).

2. 0-22-005 to 008 gravity measurements in milligals. A gal = 1 cm/sec/sec. It is a cgs unit and as such while not SI, conversion is trivial.

CODE TABLES AND FLAG TABLES ASSOCIATED WITH BUFR MASTER TABLE 10, TABLE B
Notes: In developing code tables associated with BUFR Table B to specify units of elements, the following principles should be applied:

(a) Code tables specifying the units for an element which is defined, in the Manual on Codes, by a single symbolic letter shall be compatible with the relevant existing WMO code tables;

(b) Code tables combining two or more existing WMO code tables to specify the units for an element which is defined, in the Manual on Codes, by a group of symbolic letters shall be compatible with the combined Code

(c)  figures of the relevant group of symbolic letters;

(d) Code tables combining two or more existing WMO code tables to specify the units for an element which is defined, in the Manual on Codes, by different symbolic letters shall be compatible with the Code

(e)  figures of the relevant symbolic letters, with successive tens or hundreds values added, as appropriate;

(f) Code tables and flag tables should only be used for reporting qualitative information. Quantitative information should be reported as observed using entries in Table 13. "Data description operators" from Table C should be applied when a "scale change" or "data width change" is required;

(g) Reference to existing specification(s) and code table(s) in the Manual on Codes, with explanation of possible deviations, shall be given in an additional table annexed to the code tables associated with BUFR Table B.

0 01 005: Profile Type

	Code

figure
	Meaning

	0
	Temperature

	1
	Salinity

	2
	East component of current

	3
	North component of current

	4
	Sound velocity

	5
	Transmissivity

	6
	pH

	7
	CFC-11

	8
	CFC-12

	9-19
	Reserved

	20
	Carbonate alkalinity

	21
	Chlorinity

	22
	Chlorosity

	23
	Alkalinity

	24-29
	Reserved

	30
	Ammonia

	31
	Organic Carbon

	32
	Chlorophyll-A

	33
	Dissolved oxygen

	34
	Nitrate

	35
	Nitrite

	36
	Phosphate

	37
	Inorganic phosphate

	38
	Silicate

	39-49
	Reserved

	50
	Fluoride

	51
	Fluorescence

	52
	Sulphate

	53
	Vitamin B12

	54-126
	Reserved

	127
	Missing value


0 01 006: Type of Data Buoy (MT0: 0 02 149)

0 01 007: Data originator 

	Code

figure
	Meaning

	0
	Bedford Institute of Oceanography (Canada)

	1
	Institute of Ocean Sciences (Canada)

	2
	Institut Maurice Lamontagne (Canada)

	3
	Wood's Hole Oceanographic Institute (USA)

	4
	Scripps Insititution of Oceanography (USA)

	5 
	Missing

	6-1022
	Reserved

	1023
	Missing value


0 01 009: JCOMM GTS message identifier

	Code

figure
	Meaning

	0
	AAXX SYNOP message

	1
	BBXX SHIP message

	2
	JJXX message

	3
	KKXX TESAC message

	4
	ZZXX DRIFTER message

	5
	JJYY BATHY message

	6
	ZZYY BUOY message

	7
	NNXX TRACKOB message

	8
	JJVV BATHY message

	9
	KKYY TESAC message

	10
	UUAA TEMP SHIP

	11-14
	Reserved

	15
	Missing value


0 02 001: Dissolved oxygen instrument

	Code

figure
	Meaning

	0
	In-situ oxygen probe

	1
	Titration

	2-5
	Reserved

	6
	Unspecified

	7
	Missing value


0 02 002 Cast type

	Code

figure
	Meaning

	0
	Classical hydrographic station

	1
	Rosette sampler with CTD

	2
	CTD/STD cast

	3
	Mechanical BT

	4
	Expendable BT

	5
	Unspecified BT

	6
	BATHY message

	7
	TESAC message

	8
	DRIFTER message

	9
	Other

	10
	Bucket measurement

	11
	Ship intake measurement

	12
	Infra-red scanner

	13
	Microwave scanner

	14
	Hull mounted sensor

	15
	Reversing thermometer

	16
	Thermosalinograph

	17-29
	Reserved

	30
	Unspecified

	31
	Missing value


0 02 003: Current instrument

	Code

figure
	Meaning

	0
	Mechanical measure type of sensor

	1
	Acoustic measure type of sensor

	2
	Electronic measure type of sensor

	3
	Eulerian measure, method unspecified

	4
	Lagrangian measure, method unspecified

	5
	Buoy drift

	6
	GEK (geomagnetic electrokinetograph)

	7
	Ship set and drift

	8-13
	Reserved

	14
	Unspecified type of sensor

	15
	Missing value


0 02 004: Wave instrument

	Code

figure
	Meaning

	0
	Accelerometer (gimbled)

	1
	Accelerometer (strapped down)

	2
	Shipbourne wave records

	3
	Inverted Echo Sounder

	4
	Laser altimeter

	5
	Bottom mounted pressure device

	6
	Satellite altimeter

	7
	Staff gauge

	8
	Visual

	9
	Synthetic aperture radar

	10-28
	Reserved

	29
	Unspecified instrumented sensor

	30
	Unspecified sensor

	31
	Missing value


0 02 005: Salinity instrument

	Code

figure
	Meaning

	0
	Bench salinometer

	1
	In-situ conductivity probe

	2
	Titration

	3
	In-situ salinity sensor

	4-13
	Reserved

	14
	Unspecified

	15
	Missing value


0 02 006: Water temperature instrument (MT0: 0 02 038)

0 02 007: Location system (MT0: 0 02 148 Data Collection or Location System)
0 02 008 Drogue type (MT0: 0 02 034)

0-08-001: Time significance
	Code

figure
	Meaning

	0
	GTS bulletin

	1
	Receipt time

	2
	Update time

	3
	Elapsed time

	4
	Duration

	5
	Interval

	6
	Processing time

	7-14
	Reserved

	15
	Missing value


0-08-002: Coordinate
	Code

figure
	Meaning

	0
	This is not a coordinate

	1
	This is a coordinate

	2
	Reserved

	3
	Missing value


0-08-003: Vertical significance (surface observations) (MT0: 0 08 002)

0-10-001: Selection of depth levels

	Code

figure
	Meaning

	0
	Data selected at constant depth intervals from continuous profile

	1
	Data selected at inflexion points from continuous profile

	2
	Data selected at predefined fixed levels

	3
	Data selected from continuous profile using combination of above criteria

	4
	Observed levels only

	5
	Data interpolated to standard depth levels

	6
	Observed levels plus depth interpolations to standard levels

	7-13
	Reserved

	14
	Unspecified

	15
	Missing value


0-10-003: Chemical component

	Code

figure
	Meaning

	0
	Dissolved component only

	1
	Particulate component only

	2
	Dissolved + particulate components

	3
	Total

	4-13
	Reserved

	14
	Component unspecified or unknown

	15
	Missing value


0-10-004: Chemical content qualifier

	Code

figure
	Meaning

	0
	Concentration is less than recorded value

	1
	Concentration is greater than recorded value

	2
	Trace concentration

	3-14
	Reserved

	15
	Missing value


0-10-005: Salinity units

	Code

figure
	Meaning

	0
	Practical Salinity

	1
	Salinity (pre 1978 definition) in parts/thousand

	2
	Unknown

	3-6
	Reserved

	7
	Missing value


0-10-010: Direction reference

	Code

figure
	Meaning

	0
	Direction relative to true north

	1
	Direction relative to magnetic north

	2
	Direction relative to true east

	3
	Direction relative to magnetic east

	4-6
	Reserved

	7
	Missing value


0-10-011: First order statistics

	Code

figure
	Meaning

	0-1
	Reserved

	2
	Maximum value

	3
	Minimum value

	4
	Mean value

	5
	Median value

	6
	Modal value

	7
	Mean absolute error

	8-9
	Reserved

	10
	Standard deviation

	11
	Harmonic mean

	12
	Variance

	13-31
	Reserved

	32-62
	Reserved for local use

	63
	Missing value


0-10-012: Specific time of observation

	Code

figure
	Meaning

	0
	Time of observation (UTC)

	1
	Time of observation start (UTC)

	2
	Time of observation end (UTC)

	3-6
	Reserved

	7
	Missing value


0-33-050: GTSPP quality control flags  (same as MT0)
0-33-001: Quality control tests performed

0-33-002: Quality control tests failed

	Bit number
	Meaning

	1
	Platform Identification

	2
	Impossible Date/Time

	3
	Impossible Location

	4
	Position on Land

	5
	Impossible Speed

	6
	Impossible Sounding

	7
	Global Impossible Parameter Values

	8
	Regional Impossible Parameter Values

	9
	Increasing Depth

	10
	Profile Envelop

	11
	Constant Profile

	12
	Freezing Point

	13
	Spike

	14
	Top and Bottom Spike

	15
	Gradient

	16
	Density Inversion

	17
	Bottom

	18
	Temperature Inversion

	19
	Levitus Seasonal Statistics

	20
	Emery and Dewar Climatology

	21
	Asheville Climatology

	22
	Levitus Monthly Climatology

	23
	Waterfall

	24
	Visual Inspection of Cruise Track

	25
	Visual Inspection of Profiles

	26-62
	Reserved (set to 0)

	All 63
	Missing value


0-33-023: Quality of location (WMO table 3311) (same as MT0)

	Code

figure
	Meaning

	0
	The value transmitted at the beginning of the report is a reliable value (location made over two satellite passes)

	1
	The values at the beginning of the report are the latest known values (no location over the corresponding pass)

	2
	Dubious quality. The location was made over one pass only; second solution is possible in 5% of the cases

	3
	Missing value


0-33-022: Quality of the buoy satellite transmission (WMO table 3313) (same as MT0)

	Code

figure
	Meaning

	0
	Good quality (several identical reports have been received)

	1
	Dubious quality (no identical reports)

	2
	Reserved

	3
	Missing value


0-10-030: Precision/accuracy indicator

	Code

figure
	Meaning

	0-3
	Reserved

	4
	Thousands of units

	5
	Hundreds of units

	6
	Tens of units

	7
	Units

	8
	Tenths of units

	9
	Hundredths of units

	10
	Thousandths of units

	11-12
	Reserved

	13
	Trace

	14
	Undetected

	15
	Missing value


0-10-031: Confidence interval

	Code

figure
	Meaning

	0
	95%

	1
	66%

	2-6
	Reserved

	7
	Unknown – Missing value


0-10-032: Data availability

	Code

figure
	Meaning

	0
	Originator only

	1
	Holding agency and originator only

	2
	Project participants

	3
	Public

	4-6
	Reserved

	7
	Missing value


0-10-033: Platform identifier type

	Code

figure
	Meaning

	0
	ITU call sign

	1
	WMO platform identifier

	2
	WMO station identifier (IIiii)

	3
	CLS ARGOS identifier

	4-14
	Reserved

	15
	Unknown – Missing value


0-10-036: Trace direction

	Code

figure
	Meaning

	0
	Data collected serially during descent of probe

	1
	Data collected serially during ascent of probe

	2-5
	Reserved

	6
	Not applicable or unspecified

	7
	Missing value


0-10-037: Probe hit bottom indicator

	Code

figure
	Meaning

	0
	Probe hit sea floor

	1
	Unspecified/missing


0-10-038: Duplicates indicator

	Code

figure
	Meaning

	0
	Not a duplicate

	1
	Duplicates another record


0-10-039: Wind speed units indicator (WMO code 1853)

	Code

figure
	Meaning

	0
	In m/s from land stations and ships with certified instruments

	1
	In knots m/s from land stations and ships with certified instruments

	2
	In m/s from ships with uncertified instruments

	3
	In knots from ships with uncertified instruments

	4-7
	Reserved

	7
	Missing value


0-10-040: Indicator for method of current measurement (WMO code 2266) (MT0: 0 02 030)

0-11-002: Total cloud amount (MT0: 0 20 011)

0-11-004: Cloud type (MT0: 0 20 012)

0-11-007: Present weather code (MT0: 0 20 003)
0-11-008: Past weather(1) (MT0: 0 20 004)

0-11-009: Past weather(2) ( MT0: 0 20 005)

0-20-025: Water colour (Forel-Ule scale)
	Code

figure
	Meaning

	0
	Deep Blue

	1
	Blue

	2
	Greenish Blue

	3
	Green

	4
	Light Green

	5
	Yellowish Green

	6
	Yellow Green

	7
	Green Yellow

	8
	Greenish Yellow

	9
	Yellow

	10-14
	Reserved

	15
	Missing value


0-20-026: Ice in vicinity of oceanographic observations
	Code

figure
	Meaning

	0
	No ice

	1
	Ice present in vicinity but not identified as to type or amount

	2
	Few bergs (10 or less)

	3
	Many bergs (more than 10)

	4
	Pack ice more than 1 nautical mile from station: coverage 6/10 or less

	5
	Pack ice more than 1 nautical mile from station: coverage more than 6/10

	6
	Pack ice less  than 1 nautical mile from station: coverage 6/10 or less

	7
	Pack ice less than 1 nautical mile from station: coverage more than 6/10

	8
	Station within heavy concentration of ice e.g. observations from islands, drifting pack, beset vessels, fast ice

	9
	No observations of ice made

	10-14
	Reserved

	15
	Missing value


0-22-009: Bathymetric Datum indicator
	Code

figure
	Meaning

	0
	Lowest normal low water

	1
	Mean lower low water

	2
	Lowest low water

	3
	Mean lower low water spring

	4
	Indian spring low water

	5
	Mean low water spring

	6
	Mean sea level

	7
	Mean low water

	8
	Equatorial spring low water

	9
	Tropic lower low water

	10
	Lowest astronomical tide

	11-28
	Reserved

	29
	Other

	30
	No correction applied [sea level]

	31
	Missing value


0-23-001: Sea state (WMO code 3700)
	Code

figure
	Meaning

	0
	Calm (glassy): 0 height (m)       

	1
	Calm (rippled): 0-0.1 height (m)       

	2
	Smooth (wavelets): 0.1-0.5 height (m)       

	3
	Slight: 0.5-1.25 height (m)       

	4
	Moderate: 1.25-2.5 height (m)       

	5
	Rough: 2.5-4 height (m)       

	6
	Very rough: 4-6 height (m)       

	7
	High: 6-9 height (m)       

	8
	Very high: 9-14 height (m)       

	9
	Phenomenal: Over 14 height (m)       

	10-14
	Reserved

	15
	Missing value


 0-25-001: Free air gravity anomaly reference system

	Code

figure
	Meaning

	0
	IGSN 1971 reference system

	1
	Potsdam reference system

	2
	Local reference system

	3-12
	Reserved

	13
	Other reference system

	14
	Unknown

	15
	Missing value


0-25-002: Reference residual magnetic field

	Code

figure
	Meaning

	0
	IGFR 1965

	1
	IGFR 1975

	2
	IGFR 1980

	3
	DGFR 1965

	4
	DGFR 1970

	5
	DGFR 1975

	6
	PGFR 1975

	7-13
	Reserved

	14
	Other reference field

	15
	Missing value


0-25-003: Bathymetry sound velocity correction area

	Code

figure
	Meaning

	
	See "Echo Sounding Correction Tables", 3rd. edition N.P.139 (UK) available from BODC (https://www.bodc.ac.uk/products/software_products/carters_tables/)


0-25-004: Prime navigation aid fix

	Code

figure
	Meaning

	0
	Position is not primary navaid

	1
	Position is primary navaid

	2-6
	Reserved

	7
	Missing value


0-25-005: Free air gravity anomaly formula

	Code

figure
	Meaning

	0
	Heiskanen 1924 formula

	1
	International 1930 formula

	2
	IAG system 1967 formula

	3-5
	Reserved

	6
	Other formula

	7
	Missing value


0-25-012: Duration application

	Code

figure
	Meaning

	0
	Duration of processed observation

	1
	Duration of individual sample

	2-6
	Reserved

	7
	Missing value


0-25-013: Frequency sampling technique

	Code

figure
	Meaning

	0
	Frequency of processed observations

	1
	Original sampling/digitization interval

	2-6
	Reserved

	7
	Missing value


0-25-014: Interval sampling code

	Code

figure
	Meaning

	0
	Interval of processed observations – usually the same as the sampling of the data

	1
	Original sampling/digitization interval – used mainly in cases where the processed observation may be derived/extracted from higher resolution data.

	2-6
	Reserved

	7
	Missing value


0-25-015: Digitization method

	Code

figure
	Meaning

	0
	Hand digitized

	1
	Analog reading by one operator

	2
	Analog reading by 2 or more operators

	3
	Digital data logger, unreduced values

	4
	Digital data logger, resolution reduced to less than instrument limits

	5
	Digital data logger, resolution reduced to instrument limits

	6
	Digitized from analog record

	7-13
	Reserved

	14
	Unknown

	15
	Missing value


0-25-016: Filter type

	Code

figure
	Meaning

	0
	Digital filter has been used

	1
	Analogue filter has been used

	2
	Unspecified

	3-6
	Reserved

	7
	Missing value


0-25-020: Correction procedure for depth from sound speed

	Code

figure
	Meaning

	0
	Corrected depth

	1
	Uncorrected depth

	2
	Corrected depth including refraction effects

	3
	Uncorrected depth, assumed sound velocity = 1500m/s

	4
	Uncorrected depth, assumed sound velocity = 800 fathoms/s

	5
	Uncorrected depth, assumed sound velocity other than above

	6-14
	Reserved

	15
	Missing value


0-25-021: Method of depth correction for sound speed

	Code

figure
	Meaning

	0
	Used echo sounding correction tables

	1
	Used Mathews tables

	2
	Used velocimeter dips

	3
	Used W.D. Wilson formula on T-S data

	4
	Used Kuwahara formula on T-S data

	5
	Used Del Grosso formula on T-S data

	6-13
	Reserved

	14
	Used another technique

	15
	Missing value


0-25-022: Method of sound velocity measurement

	Code

figure
	Meaning

	0
	In-situ sound velocity probe

	1
	Computed from other parameters

	2-5
	Reserved

	6
	Unspecified

	7
	Missing value


0-25-023: Density calculation

	Code

figure
	Meaning

	0
	International equation [1980]

	1
	In-situ density probe

	2-13
	Reserved

	14
	Unspecified

	15
	Missing value


0-25-028: Method of current averaging

	Code

figure
	Meaning

	0
	Scalar averaged method of averaging

	1
	Vector averaged method of averaging

	2
	Discrete value method of averaging

	3-13
	Reserved

	14
	Unspecified method of averaging

	15
	Missing value


0-25-029: Duration and time of eulerian current measurement (WMO code 2264) (MT0: 0 02 031)

	Code

figure
	Meaning

	1
	Instantaneous       

	2
	Averaged over 3 minutes or less (between H-1 and H)                       

	3
	Averaged over more than 3 minutes, but 6 at the most (between H-1 and H)                                    

	4
	Averaged over more than 6 minutes, but 12 at the most (between H-1 and H)                     

	5
	Instantaneous                      

	6
	Averaged over 3 minutes or less (between H-2 and H-1)                        

	7
	Averaged over more than 3 minutes, but 6 at the most (between H-2 and H-1)                        

	8
	Averaged over more than 6 minutes, but 12 at the most (between H-2 and H-1)                        

	9
	Vector or Doppler current profiling method not used

	10-14
	Reserved

	15
	Missing value


Note: H = time of observation

0-25-030: Period of current measurement (WMO code 2265) (MT0: 0 02 031)

	Code

figure
	Meaning

	1
	1 hour or less

	2
	More than 1 hour but 2 at the most

	3
	More than 2 hours but 4 at the most

	4
	More than 4 hours but 8 at the most

	5
	More than 8 hours but 12 at the most

	6
	More than 12 hours but 18 at the most

	7
	More than 18 hours but 23 at the most

	8
	Reserved

	9
	Drift method not used

	10-14
	Reserved

	15
	Missing value


0-25-035: Method of temperature measurement

	Code

figure
	Meaning

	0
	Bucket

	1
	Ship intake

	2
	In-situ probe

	3
	Infra-red scanner

	4
	Microwave scanner

	5
	Hull mounted sensor

	6-9
	Reserved

	10
	Reversing Thermometer

	11
	STD/CTD sensor

	12
	Mechanical BT

	13
	Expendible BT

	14
	Unspecified BT

	15
	Thermosalinograph

	16-29
	Reserved

	30
	Unspecified

	31
	Missing value


0-25-036: Method of salinity/depth measurement (MT0: 0 02 033)

0-25-037: Method of depth measurement

	Code

figure
	Meaning

	0
	Pressure measurement

	1
	Reversing thermometer

	2
	Echo sounding

	3
	Wire length

	4
	Fixed [eg. attached to tower or ship hull]

	5
	Standard depth for interpolated data

	6
	Determined by fall rate

	7-13
	Reserved

	14
	Unspecified

	15
	Missing value


0-25-038: Pressure measurement method

	Code

figure
	Meaning

	0
	Reversing thermometer

	1
	In-situ pressure probe

	2-5
	Reserved

	6
	Unspecified

	7
	Missing value


0-25-045: Method code for position fixing

	Code

figure
	Meaning

	0
	Celestial [star fix, sun line]

	1
	Satellite navigation

	2
	Omega

	3
	Loran A

	4
	Loran C

	5
	Decca

	6
	Mid range navigational net (200-500 km)

	7
	Short range navigational net (<200 km)

	8
	Acoustic (SOFAR, SONAR, etc.)

	9
	RADAR

	10
	Dead reckoning

	11
	GPS

	12
	Digital GPS

	13-29
	Reserved

	30
	Unspecified

	31
	Missing value


0-25-046: Method of wave calculation

	Code

 figure
	Meaning

	0
	Fourier transform calculation

	1
	Lag correlation calculation

	2
	Simple computer analysis calculation

	4
	Manual analysis of chart

	5
	Visual estimation

	5-13
	Reserved

	14
	Unspecified method of calculation

	15
	Missing value


0-29-001: Processing centre
	Code

figure
	Meaning

	0
	Australian Oceanographic Data Centre

	1
	Atlantic Oceanographic & Meteorological Laboratory (U.S.)

	2
	Commonwealth Scientific & Industrial Research Organization (Australia)

	3
	Fleet Numerical Oceanography Center (U.S.)

	4
	Bundesamt fur Seeschiffahrt und Hydrographie (Germany)

	5
	Japan Meteorological Agency

	6
	Integrated Science Data Management (formerly Marine Environmental Data Service) (Canada)

	7
	National Oceanographic Data Center (U.S.)

	8
	National Weather Service (U.S.)

	9
	Scripps Institution of Oceanography (U.S.)

	10
	TOGA Subsurface Data Centre (France)

	11-30
	Reserved

	31
	Missing value


0-29-002: Processing function identifier
	Code

figure
	Meaning

	0
	MEDS software that reads IGOSS data in BUFR and convert to the ocean processing format

	1
	NODC converter of NODC UBT format to MEDS format

	2
	NODC converter of NODC IBT format to MEDS format

	3
	NODC converter of Navy Declassified IBT format to MEDS format

	4
	NODC duplicates software

	5
	NODC GTSPP Quality Control Cruise Track Software

	6
	NODC GTSPP software to remove duplicate stations found in an input file or in the database

	7
	NODC converter of SEAS III XBT format to GTSPP format

	8
	NODC converter of TSDC1 XBT format to GTSPP format

	9
	NODC converter of SEAS II XBT format to GTSPP format

	10
	NODC converter of CEADO XBT format to GTSPP format

	11
	NODC converter of TSDC2 XBT format to GTSPP format

	12
	NODC converter of CSIRO TOGA XBT format to GTSPP format

	13
	NODC converter of NODC UBT format to GTSPP format

	14
	NODC converter of TAMU XBT (1-labelled fields) format to GTSPP format

	15
	NODC converter of TAMU XBT (2-columnar fields) format to GTSPP format

	16
	NODC converter of JODC XBT format to GTSPP format

	17
	NODC converter of AODC XBT format to GTSPP format

	18
	NODC converter of AODC XBT (2-RV Franklin) format to GTSPP format

	19
	NODC converter of NODC CTD/STD (F022) format to GTSPP format

	20
	NODC converter of TAMU CTD (1-labelled fields) format to GTSPP format

	21
	NODC converter of NODC Station (SD1) format to GTSPP format

	22
	NODC converter of CSIRO meds format to GTSPP format

	23
	MEDS software to convert real-time IGOSS data to ocean processing structure

	24
	MEDS duplicates checking software.

	25
	MEDS duplicates review software

	26
	MEDS quality control software which checks ocean profiles

	27
	NODC program re-set QC temp flags from "2" to "1" if failed Levitus Climatology

	28
	MEDS convert Japanese JHD data to MEDS format

	29
	Update the MEDS archive

	30
	NODC converter of Bundesamtes fur Seeschiffahrt und Hydrographie (BSH) to GTSPP format

	31
	NODC Duplicates software

	32
	Convert NODC OPDB format to GTSPP format

	33
	NODC Delayed mode version of QCA1

	34
	MEDS quality control software which checks that the space and time location as well as the identification of a station is sensible

	35
	NODC GTSPP QC Profiles software

	36
	AOML XBT QC Software

	37
	SCRIPPS

	38
	NODC

	39
	AOML XBT Edit software

	40-126
	Reserved

	127
	Missing value


0-29-004: Processing action taken
	Code

figure
	Meaning

	0
	Change a quality flag

	1
	Create record

	2
	Constant temperature, hit bottom. The temperature profile exhibits constant temperature which is considered to be erroneous when compared to neighbouring profiles and/or climatology and/or known characteristics of the region. The constant temperatures could occur over all of the profile or part of it. (The reasons could be sensor failure, depth calculation error, nose falling off the XBT, XBT sitting on the bottom, etc.)

	3
	Change value

	4
	Station was checked by duplicate checking software

	5
	Edit a parameter value

	6
	Fine structure error: leakage, PET fault, cusping, sticking bit. The temperature profile exhibits erroneous fine structure when compared to neighbouring profiles and/or climatology and/or known characteristics of the region. (The reasons could be signal leakage, XBT recording system failures (sticking bit, cusping, PET Fault, etc), complete instrument failure, etc.)

	7
	This history group operates on the complete input record

	8
	Mixed layer error: bowing. The temperature profile exhibits erroneous features (such as false inversions) in the mixed layer when compared to neighbouring profiles and/or climatology and/or known characteristics of the region. (The reasons could be XBT bowing problem, instrument drift, etc.)

	9
	No good trace

	10
	Position error. Profile position has been erroneously encoded. Corrected if possible

	11
	Quality Control

	12
	Surface feature error: surface anomaly, chopped surface value. The temperature exhibits erroneous features at the surface when compared to neighbouring profiles and known characteristics of the region. (The reasons could be XBT start-up transients, general instrument equilibration problems, sensors recording prematurely before entering water, etc.)

	13
	Set a value

	14
	Time error. Profile date/time has been erroneously encoded. Corrected if possible

	15
	Temperature gradient error: insulation penetration, spikes, high frequency noise, wire break, modulo 10 spikes. The temperature profile exhibits erroneous temperature gradients when compared to neighbouring profiles and/or climatology and/or known characteristics of the region. (The reasons could be spiking, interference, XBT wire break, modulo 10 problem, XBT wire insulation penetration, etc.)

	16
	Temperature inversion error: wire stretch. The temperature profile exhibits erroneous temperature inversions when compared to neighbouring profiles and/or climatology and/or known characteristics of the region. (The reasons could be XBT wire stretch, sensor drift, encoding error, etc.)

	17
	Temperature/depth offset. The temperature profile exhibits erroneous temperature/depth offsets compared to neighbouring profiles and/or climatology and/or known characteristics of the region. The offsets can occur.at depth, or over sections of the profile, or over the complete profile (The reason could be instrument drift/sensor failure, encoding error, XBT fall rate error, XBT start-of-descent timing error, etc.)

	18
	Station passed through the update program

	19
	Under resolved. Temperature data is encoded at standard depths/levels and can't be used to reconstitute a profile accurately

	20-62
	Reserved

	63
	Missing value


0-29-005: Parameter acted upon
	Code

figure
	Meaning

	0
	Temperature

	1
	Salinity

	2
	East component of current

	3
	North component of current

	4
	Sound velocity

	5
	Transmissivity

	6
	pH

	7
	CFC-11

	8
	CFC-12

	9-19
	Reserved

	20
	Carbonate alkalinity

	21
	Chlorinity

	22
	Chlorosity

	23
	Alkalinity

	24-29
	Reserved

	30
	Ammonia

	31
	Organic Carbon

	32
	Chlorophyll-A

	33
	Dissolved oxygen

	34
	Nitrate

	35
	Nitrite

	36
	Phosphate

	37
	Inorganic phosphate

	38
	Silicate

	39-49
	Reserved

	50
	Fluoride

	51
	Fluorescence

	52
	Sulphate

	53
	Vitamin B12

	54-254
	Reserved

	255
	Missing value


0-31-021: Associated Field Significance (MT0: 0 31 021)
0-31-031: Data Present Indicator (MT0: 0 31 031)
BUFR MASTER 10 TABLE C - Data description operators (same as MT0: Edition 3, Version 14-Mar 20107)
http://www.wmo.int/pages/prog/www/WMOCodes/BUFRTableC_Mar2010.pdf
BUFR MASTER TABLE 10 Table D - Lists of common sequences (same as MT0: Edition 3, Version 14-Jun 2010)

	F
	X
	Category of sequences

	3
	00
	BUFR table entries sequences

	3
	01
	Location and identification sequences

	3
	…
	To be defined


� : � HYPERLINK "ftp://www.wmo.int/Documents/MediaPublic/Publications/WMO306_CodesManual/WMO_306_VolI2_en.pdf" ��ftp://www.wmo.int/Documents/MediaPublic/Publications/WMO306_CodesManual/WMO_306_VolI2_en.pdf� 
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