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The document describes requirements of the new WMO station index system and proposes the system infrastructure and related BUFR table entries.
_______________________________________________________________________

ACTION PROPOSED
The meeting is invited to take into consideration of the included information.
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1. Background
The Management Group of CBS, at its 12th session in July 2011, noted that the legacy WMO block and station number system is becoming an impediment to additional data, especially those from non-WWW programmes, from being exchanged on GTS. The MG agreed that there is an urgent need for an extension to the legacy identification system, and requested the ET-DRC to address this issue as a top priority at its third session in September 2011, to look into these issues from the point of view of data representation and codes and to develop alternatives for consideration by OPAG ISS and IOS.

The third meeting of IPET-DRC discussed this important and urgent issue for considerable time, and established a sub-group to deal with the issue. After the meeting, the members of sub-group made some email discussions on this issue.
2. Discussions
2.1 Review of current technique specifications related to WMO station index

(1) System of station index numbers
The WMO system of station index numbers are defined in section D of Manual on Codes (WMO Publication No. 306) Volume I.1, including meteorological observing stations and hydrological observing stations.

Meteorological observing stations are labelled with a ‘block and index number (IIiii)’. Block numbers are allocated to the NMSs/NMHSs within each Region by regional agreement and station numbers (IDs) within the allotted block number range are assigned by Members to their stations.
(2) Station metadata catalogue
The WMO Secretariat maintains a station metadata catalogue (Publication No. 9, Volume A), providing reference information on these stations to Members and data monitoring centres.
The code table A of volume A defines the information on additional observations besides surface and upper-air observations made at the station.
(3) Representation of station information in TAC and BUFR (or CREX)
Several symbolic letters of TAC and table B entries in Class 01 of BUFR (or CREX) are defined to identify station index. Some examples are as follows:

	
	Symbolic letters in TAC
	Table B entries in BUFR (or CREX)

	WMO Region number/geographical area
	A1
	0 01 003

	WMO Region sub-area
	bw
	0 01 020

	Block number
	II
	0 01 001

	Station number
	Iii
	0 01 002

	State identifier
	
	0 01 101

	National station number
	
	0 01 102

	Ship or mobile land station identifier
	D….D
	0 01 011

	Aircraft registration number or other identification
	IA…. IA
	0 01 008

	Buoy/platform identifier
	nbnbnb
	0 01 005

	WMO Marine observing platform extended identifier
	
	0 01 087


Several symbolic letters of TAC and table B entries in Class 01, 02, 05 and 07 of BUFR (or CREX) are defined to identify station metadata information. Some examples are as follows:

	
	Symbolic letters in TAC
	Table B entries in BUFR (or CREX)

	Station or site name
	
	0 01 015

	Type of station
	ix
	0 02 001

	Latitude 
	
	0 05 001(high accuracy)

	Longitude
	
	0 06 001(high accuracy)

	Height of station ground above mean sea level
	
	0 07 031

	Height of barometer above mean sea level
	
	0 07 030


(4) The extension of national station index in BUFR (or CREX)

National station number (0 01 102) as well as state identifier (0 01 101) have already been introduced in BUFR, also the Table D entry 3 01 089 for National station identification. BUFR allows 10 bits to identify the state and 30 bits to identify a station within a state.
2.2 Requirements of the new station index system
Fragmentary requirements of the extension of WMO station index are provided in the document and email discussions (see Table A in annex) by the experts.

Several main requirements of the new station index system are recognized as follows:

(1) It should fit the requirements of global exchange of new data type.

(2) It should be compatible with station IDs operated by other international organizations, research institutions, universities and private enterprises need to share valuable data, without having to change their IDs.
(3) It should recognize different groups of “operators” of observing networks.

(4) The backward-compatibility should be achieved, TAC station numbers to be embedded in the new system.
(5) It should have very large capacity, will allow so many stations to be addressed that will never need to change it.
(6) It should allow characters (or mixture of numbers and letters) other than numbers in the station identifiers. 
(7) It could be should be suitable for each data code forms.

(8) The mechanism and procedure for each “operators” to register their IDs to WMO Secretariat should be established.
Other requirements should be defined continually and clearly in principle and in detail.
3. Proposal of new WMO station index system
The new WMO station index system includes the definition of station index numbers and station metadata.

3.1 The station index numbers
The new station index numbers is composed of operator identifier of observing networks and station number.
(1) Operator identifier
The operator identifier is 3 digits which define the operator that the reporting station belongs to, and assigned as following:
Code table - Operator Identifier
	Code figure
	

	100-155
	RA I countries

	156-199
	new states or organizations in RA I  (reserved)

	200-234
	RA II countries

	235-299
	new states or organizations in RA II  (reserved)

	300-312
	RA III countries

	312-399
	new states or organizations in RA III  (reserved)

	400-425
	RA IV countries

	426-499
	new states or organizations in RA IV  (reserved)

	500-520
	RA V countries

	521-599
	new states or organizations in RA V (reserved)

	600-649
	RA VI countries

	650-699
	new states or organizations in RA VI  (reserved)

	700-999
	International organizations, research institutions, universities and private enterprises  (reserved)


(2) Station number
· The station number is digits or digits/letters (including all in letters), and assigned by operators which the station belongs to. The maximum width of station number is 9.
eg: 94120, 110034476, WDC66, 220SRA35
· The station number could be clustered and defined according to the requirements of the state or operator it belongs to.

eg: see Table C in annex.
· The station number should be backward- compatible for the existing WMO station IDs and the operator’s IDs.
eg: the existing WMO station ID 94120 should be still defined as 94120 in the new system.

· The existing WMO station IDs could not be duplicated assigned within state that it not belongs to.

eg: the existing WMO station ID 94120 belongs to Australia, so it couldn’t be assigned for stations of China.

(3) The station index number
The station index number (operator identifier + station number) should be interpreted as 12 digits or 12 digits/letters to identify the individual station by filling ‘0’ in the residual positions of station numbers with the width less than 9.
eg: 205+54511 should be interpreted as 205000054511, 700+220SRA35 should be interpreted as 7000220SRA35.
3.2 The station metadata
The ‘station metadata’ should be introduced to describe the characteristics of each station, such as station identification, location, elevation/pressure level, etc.
(1) The station metadata schema should be defined.

(2) The station metadata catalogue is now defined in Volume A, publication No. 9, so the layout and data fields (metadata elements) in the flat file of Volume A should be extended. More fields should be introduced to fit the global data searcher and exchange of WWW and non-WWW programmes and the 3rd party operators. Volume A should be described and exchanged in XML, just like Volume C1.
(3) The “Operator identifier” field should be introduced in Volume A.

(4) The “observing category and sub-category” fields should be introduced in Volume A, defined by code tables (based on Table A and C-13 in BUFR, and the code table A of the current Volume A).
4. Proposal of representing new WMO station index system in BUFR
4.1 Add new entries in Table B for universal station number
Class 01- BUFR/CREX Identification
	TABLE REFERENCE
	ELEMENT NAME
	BUFR
	CREX

	F X Y
	
	UNIT
	SCALE
	REFERENCE VALUE
	DATA

WIDTH
(bits)
	UNIT
	SCALE
	DATA
 WIDTH

(characters)

	0 01 103
	Universal operator identifier
	Code table
	0
	0
	10
	Code table
	0
	3

	0 01 104
	Universal station number (in digits)
	Numeric
	0
	0
	30
	Numeric
	0
	9

	0 01 105
	Universal station number (in letters)
	CCITT IA5
	0
	0
	72
	Character
	0
	9


Code table 0 01 103 is almost the same as 0 01 101 (see 3.1(1) of this doc).
4.2 Introduction of new entries in Table B and D for station metadata elements
According to station metadata definitions, some new metadata elements could be introduced as new entries in Table B and D. These entries could be added in BUFR templates for encoding observing data with supplementary information of station metadata.
5. Activity suggestions
(1) The status of existing systems and more requirements of the new station index system should be collected from the WMO members and 3rd parties.

(2) The new system is a very important and basic WMO technique specification and would impact the whole observation data flow in the WWW, from observation to the end user. The assessment of the potential impacts should be done.
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Annex    Discussions of experts
Table A    Requirements list of the extension of WMO station index

	No.
	Item
	Provider

	1 
	The capability of the definition of national IDs
	Doc 7.1 IPET-DRC

	2 
	New requirements for data exchange, such as need for global exchange of radar and wind profiler data, which further increases demands on WMO IDs
	

	3 
	In many areas, stations operated by international organizations, research institutions, universities and private enterprises need to share valuable data.
	

	4 
	New strategy for allocation of WMO IDs that would recognize different groups of “operators” of observing networks, consistent with WIGOS strategy. For example, different IDs can be allocated to WMO Members and different IDs to the other potential “operators”, such as International organizations, research institutions, private sector, etc.
	

	5 
	As for WMO Members, the current practice of allocation of IDs by the NMSs/NMHSs will remain, while the allocation of IDs to the other “operators” would be done by WMO Secretariat.
	

	6 
	Observing category should be established for Volume A.
	Doc 7.1.1 IPET-DRC

	7 
	The layout and data fields of Volume A, and be defined as metadata (XML schema).
	

	8 
	The backward-compatibility should be achieved.
	

	9 
	The regulations and specifications for the extension of station index should be given, to avoid the conflict with the existing regulations and station number definitions.
	

	10 
	The extension of station index should be practicable and convenient for the whole operation data processing flow, the assessment of influence is necessary.
	

	11 
	The mechanism to identify and manage the station index under of the existing one and the coming one should be considered.
	

	12 
	Guidance on how use of 30 bits of National station number (0 01 102) when encoding station identification in BUFR should be made.
	7.1 IPET-DRC final report

	13 
	With the AWS, we will need to allow for both "old" and "new" numbers to be included in a file for the same station (to allow some continuity).
	Dr. Steve Foreman’s email

	14 
	Come up with a system that will allow so many stations to be addressed that we will never need to change it.
	

	15 
	We may need to compromise on a phased approach (something that will get us past the current problem, and something for the long term).
	

	16 
	Allows the TAC station numbers to be embedded in the new ones to allow an "eyeball" mapping.
	

	17 
	Allowing characters other than numbers in the station identifiers would be practical.
	

	18 
	Could be applied simply to every template so that we can cover all areas.
	

	19 
	Putting the station ids of 3rd party data suppliers of data into the BUFR.
	Mr. Stanley Kellett’s email

	20 
	Some suppliers use a mixture of numbers and letters, and may be unwilling to change to something we would like them to use.
	

	21 
	The data of the 3rd party are disseminated in various formats (e.g. xml or csv), we want to convert it to BUFR without having to worry about setting another id (without keeping the associated metadata up to date) from these organizations (often private commercial organizations) who have their own organisational id.
	

	22 
	Even for some we may wish to do this mapping it would be of interest to have their own ids in the BUFR as well.
	


Table B    The category definition of “operators”
	Proposal
	Provider
	Comments

	We could add a couple of descriptors one for the operator name and another for their identifier, for the 3rd party data suppliers.
	Mr. Stanley Kellett
	The code table of the state identifier (0 01 101) already has this capability of ID.
If needed, another entry of the operator name should be defined.


Table C    The specifications on how to use National station number (0 01 102)
	Topics
	Proposal
	Provider
	Example

	Match the existing station numbers
	State ID(3)+IIiii0000
	Mr. WONG, Kelvin
	500 94120 0000

	
	State ID(3)+0000IIiii
	Dr. Simon Elliott
	500 0000 94120

	Clustering  of 9 digit National IDs
	AA nnnnnnn
	Mr. Michal WEIS
	AA – authority/organization number, nnnnnnn gives 10Mio of locations in competence of each authority

	
	SS AA nnnnn
	
	SS – state, AA – authority, nnnnn  - number


Table D    The presentation of IDs with mixture of numbers and letters

	Proposal
	Provider
	Example

	In the station name, use a suffix with owners original alphanumeric code
	Mr. Michal WEIS
	London - Heathrow (XYZ123)

	Have a descriptor for organization (could be just an ascii based descriptor) and a descriptor for organisation id (with a note to say that this should follow the organisation, and again an ascii descriptor)
	Mr. Stanley.Kellett
	


