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1 INTRODUCTION

1.1 Purpose and Scope 

The purpose of this document is to define the minimum standards that are applicable to RARS Operators participating in the WMO global RARS network.

A RARS operator is defined as the managing entity responsible for providing an end-to-end service within a particular region (i.e., with responsibility for data collection from the HRPT stations, processing, dissemination of the products to users and inter-regional data exchange).  If responsibility for the implementation of these functions is shared between several parties, then it is the responsibility of the lead entity (i.e., the RARS operator) to ensure that all the involved parties comply with the relevant parts of this standard.

These standards have been produced with two main aims in mind:

-
to help ensure that the data provided by a particular RARS can be used operationally (typically for NWP applications);

-
to facilitate inter-regional data exchange and interoperability around the globe, with a particular focus on ensuring the global consistency of the RARS datasets.

The standards have been generated based on operational experience, and taking into account the results of the first RARS workshop [RD.1], the Second global RARS workshop [RD. 2] and other comments provided by involved parties.

1.2 Structure of the Document

The document consists of the following main sections:

Section 1:
introduction;

Section 2:
contains the standards applicable to RARS Operators;

Section 3:
contains the conclusions.

1.3 Applicable Documents

[AD.1]:
WMO Manual on Codes, Volume 1.2, Part B, Publication No. 306. 

[AD.2]:
WMO Manual on
the GTS (WMO No. 386)

1.4 Reference Documents

[RD.1]:
CGMS/WMO Regional ATOVS Re-transmission System (RARS) Workshop, EUMETSAT HQ, 16-17 December 2004, Final Report

[RD. 2]:
Second global CGMS/WMO Regional ATOVS Re-transmission System (RARS) Workshop, WMO HQ, Geneva, 1-2 December 2005, Final Report

1.5 Open Issues

The following open issues remain to be clarified (Issues agreed upon at the second global RARS workshop are marked as closed):

1)
The need, or otherwise, to provide benchmarks/guidance in the areas of on-call support and maintenance (e.g., round-the-clock on call support and next working day support for maintenance ) such benchmark/guidance should make a distinction between accessible HRPT stations and those in remote locations)  (see section 2.2);

(Closed, see section 2.3.5);

2)
Asia-Pacific RARS Coordinator comment - what about defining minimum acceptable targets for availability of data from various stations (could have three categories of station depending on location and ease/cost of maintenance)?  An example might be that the recommended minimum target for a capital city HRPT station uptime is 95% of scheduled passes received and processed, and in turn 98% of those passes disseminated to the nearest node within 30 minutes of end of ingest or pre-processing. …. (affects section ‎2.1 and 2.2)  Such availability targets should be expressed along the structure used in the EARS Operational Service Specification;

3)
Asia-Pacific RARS Coordinator comment - do we need a coordinated global communications mechanism such as a list-server or email system, to send RARS news, along the lines of what NOAA/NESDIS does to support all operational users and keep them up to date with system changes etc (e.g. AAPP S/W releases)?. Action was given to WMO to establish a list-server to keep participants up-to-date with developments during the development phase.

2 STANDARDS

Standards for RARS operators are defined in three areas:

-
Publication of Service Information;

-
Maintenance and Operations;

-
Product Processing and Product Format.

2.1 Publication of Service Information

In order to keep users informed about the service, the RARS operator shall maintain an up-to-date web-site which shall contain the following service-related information:

-
a description of the service offered by the RARS Operator, including:

-
the instruments and satellites from which data is collected;

-
the coordinates of the collection stations that form part of the RARS data collection network, together with the associated geographical coverage maps;

-
the processing software version that is used to generate the products (the version used locally at the HRPT stations shall be identical to the version used centrally);

 -
the target timeliness of the service;

-
the target availability of the service, expressed along the structure used in the EARS Operational Service Specification (see open point on the need to be prescriptive concerning availability);

-
details of the data distribution mechanism and any associated user reception equipment requirements (e.g., for receiving data from a satellite direct broadcast system);

-
file naming and structure;

-
the administrative procedures to be followed by a user in order to gain access to the data;

-
the scheduling strategy that is used to produce the acquisition schedule (including any instrument/satellite priorities);

-
operational points of contact for users to report problems with the service (including email addresses and telephone numbers);

-
planned acquisition schedule with a  3-day horizon;

-
acquired passes in the last 24 hour period compared to the planned acquisition schedule (referenced to the planned acquisition schedule);

-
long-term planning information that may affect the service in the future (e.g., planned outages, upgrade of software version, etc).

-
quality monitoring results 

2.2 Maintenance and Operations

In order to help ensure that the service provided is of an appropriate quality, the RARS Operator shall:

-
ensure that the maintenance approach (e.g. levels of redundancy, spares holdings, maintenance contracts and maintenance team size) is consistent with meeting the stated service availability targets (see section ‎2.1);

-
ensure that adequate arrangements are in place to monitor the satisfactory performance of the service (supported by the availability of validated operational and maintenance procedures);

-
utilise an appropriate system for the tracking and resolution of operational anomalies;

-
ensure that all operations and maintenance staff are appropriately trained;

-
ensure that appropriate provisions are in place to protect against unauthorised access to the RARS equipment (from both physical, and network security points of view).

2.3 Product Processing 

2.3.1 Software

To ensure global consistency of the RARS dataset, the RARS operator shall make use of the AAPP (ATOVS and AVHRR Pre-processing Package) software for product processing.

This package is supplied and maintained by the EUMETSAT’s Numerical Weather Prediction Satellite Application Facility (NWP SAF).  The package is freely available (subject to the signing of a licence agreement) and the process for obtaining the package is fully described on the NWP SAF “Specialist information” section that is freely accessible from the public NWP SAF web page: www.nwpsaf.org  after registration and reception of a user name and password. 
General background information on the AAPP software is also available on this web-page. The version of the AAPP software to be used shall be the latest release as defined on the AAPP release web-page
For changes affecting the data output, this latest release shall be implemented operationally within 1 month of release by the NWP SAF, otherwise the latest release shall be implemented operationally within 3 months.

2.3.2 Processing Level



Any products exchanged inter-regionally shall be at level 1c (brightness temperatures). 

Processing to level 1c, and BUFR encoding, can be done at the regional centre, or locally at the HRPT station location. 

If processing to level 1c is done locally, then the station sub-centre ID would nominally be that coordinated by the organisation responsible for the HRPT station; instead of a sub-centre ID defined/coordinated regionally. If the local station processes to level 1c, but does not do the BUFR format conversion, then the RARS regional centre will be responsible for the BUFR format conversion and for ensuring that the appropriate local centre and sub-centre information is inserted.

In all cases, the relevant regional centre shall inject the data onto the GTS.

2.3.3 Quality Checking and Quality Flags

The AAPP software includes quality checking, and any products distributed shall include quality flags. 

2.3.4 Product Consistency

RARS Operators shall also ensure that the products are processed in a consistent way in terms of use of the processing package and the required auxiliary input data such as orbit information.

In constituting the regional products, RARS operators shall preferably remove any overlaps between data acquired from individual local stations, provided that this operation does not have an overly negative effect on timeliness.   

Routine monitoring of RARS data is performed by the NWP SAF. Monitoring results are available on the “Monitoring reports” page in the “Specialist Information” section of the NWP SAF web site, after prior allocation of a user name and a password at the following URL:  www.nwpsaf.org 
2.4 Product Coding and Format

2.4.1 Format for Exchange

During the initial RARS discussions it was agreed that any products exchanged inter-regionally shall be in BUFR format. 

2.4.2 Format Conversion

In order to ensure that all RARS products are entirely equivalent, it is important that all RARS operators use the globally defined BUFR Table D sequence descriptors (also known as templates).  These are 3-10-008 for HIRS, 3-10-009 for AMSU-A, and 3-10-010 for AMSU-B/MHS (see [AD.1]).  These templates are embedded within the BUFR tables, which along with the conversion software will be released together with the AAPP software. All RARS Operators shall make use of this, or equivalent BUFR conversion software for format conversion.

2.4.3 Filenames, Bulletin Headers and BUFR Message Encoding

At the first meeting of the RARS Implementation Group in 2007 (RARS-IG-1), three distinct, but connected, objectives were implicitly defined in order to establish a common approach to RARS: 

· Harmonization of filenames;

· Harmonization of bulletin headers;

· Harmonization of BUFR message encoding.

From the perspective of information “wrapping”, these three objectives address different levels: 

· Harmonization of BUFR message encoding is at the lowest level and focuses on Section 1 of the BUFR Message (the section dealing with identification issues - see Appendix A) and focuses purely on BUFR message encoding;

· Harmonization of the abbreviated bulletin headers is at the level above BUFR message encoding. The bulletin header information is used by Regional Telecommunication Hubs (RTHs) to organize the routing of the messages over the GTS. The bulletin header is not generally used by users of the BUFR messages to interpret the information; as all the necessary information to decode the BUFR message is contained within the actual BUFR message (in combination with the associated Code Tables - see the WMO Manual on Codes). Hence there is some duplication of information between section 1 of the BUFR message and the bulletin headers (albeit with different representations);

· In the medium term, as the GTS evolves within the framework of WIS, and the focus progressively shifts from bulletins to files, it is anticipated that this issue will assume less relevance. However, for the time being, bulletins remain a much-used communication mechanism within the GTS, and harmonization of bulletin headers is required within the RARS network;

· Harmonization of filenames could be considered as the highest-level objective, as RARS files could typically contain bulletins that include RARS BUFR messages.

2.4.3.1 Filenames

In order to promote a harmonized approach to the dissemination of RARS data, it was decided at RARS-IG-1 that, for files which only contain RARS data, RARS operators shall:

i)
Adopt the GTS file-naming convention (with pflag=W) for RARS data files (see [AD.2]);

ii)
Generate a metadata file (which would generally be static) to be associated with RARS data file.
So, for files containing only RARS data, the filename structure should be of the form:


W_productidentifier_oflag_originator_yyyyMMddhhmmss[_freeformat].type[.compression]

Where:

productidentifier is a variable length field that describes the nature of the data in the file. It consists of 2 parts; a “static part” and an “optional part” – which is not used in the context of RARS.

The “static part” is the product description and consists of:

<location indicator>, <data designator>, <free description>

Where <location indicator> defines the producer: Country, Organization and the Production Centre

Example: for Brazil <location indicator> could be “br-INPE-cp”

Where <data designator> specifies the type of data with reference to the categories and sub-categories defined in the Common Table C-13 of the Manual on Codes, with “+” used to indicate composite data. 

It was agreed at RARS-IG-2 that the <data designator> should be the instrument name without a separator and should be selected from one of the following: AMSUA, AMSUB, HIRS, MHS, IASI or ASCAT.

Where <free description> should be used to indicate satellite and originating HRPT station, and should be preceded by “RARS”.

Example: for data from NOAA-17 from Cachoeira Paulista the <free description> should read “RARS+NOAA17+cpt”.

oflag – at this time the only admissable value of oflag is “C” – indicating that the <originator> field will be decoded as a standard CCCC country code (and the use of the CCCC value in filenames and bulletins should be consistent).

originator is a variable length field containing information that states where the file originated from (and is decoded according to the value of <oflag>)

Example: “SBBR” for Brasilia Airport

yyyyMMddhhmmss is a fixed length date and time stamp field. The interpretation of this field should be in accordance with the standard rules set for specific data description and types.

[_freeformat] in the context of RARS should be “_(AAPP filename)_bufr”. This usage needs to shared with users of RARS data.
type in the context of RARS this value would typically be set to “bin” to indicate file containing data encoded in a WMO binary code form such as BUFR.

So a typical filename for AMSU-A data from NOAA17 provided by CPTEC/INPE in Brazil, from the HRPT station in Cachoeira Paulista, could be:
W_br-INPE-CP,AMSUA,RARS+NOAA17+cpt_C_SBBR_20110701090858_(AAPP filename)_bufr.bin

2.4.3.2 Bulletin Headers

At RARS-IG-1 it was decided to adopt the abbreviated bulletin heading for RARS data, which has the form:


T1T2A1A2iiCCCCYYGGgg(BBB)

Where:

· T1T2 should be set to “IN”;

· A1A2ii: It was agreed at RARS-IG-2 to use A1 to identify the instrument (i.e. A=AMSU-A, B=AMSU-B, H=HIRS, M=MHS…..). Harmonisation of instrument identifiers in the bulletin heading and the filename is desirable (i.e. the value of A1 in the bulletin heading and the <data designator> value in the filename should be harmonised). This harmonisation would be subject to a decision by the RTH Focal Point, in response to a proposal from RARS Operators.

A2 should be the geographic area designator - as per Table C3 of the Manual on the GTS (see Appendix B). Concerning the value of A2, a Regional Indicator or a Global Indicator (“X”) could be used, depending on the most appropriate characterisation of the coverage. Where meaningful, the use of regional indicators is encouraged;

· “ii” is used when an operator issues two or more bulletins with the same values T1T2A1A2CCCC - in such cases values of ii are used to make the bulletins unique - the default is ii=01

· CCCC is the international four-letter location indicator of the station or centre originating or compiling the bulletin (as defined in WMO-No 9, Volume C1 - Catalogue of Meteorological Bulletins) and, where relevant, should be consistent with the value of CCCC used in the filename;

· YYGGgg is the international date-time group

· BBB is used for the addition, correction or amendment of an already issued bulletin.

Example:
Bulletin headers from Cordoba:


INAI01 SACR YYGGgg
(for AMSU-A data)


INBI01 SACR YYGGgg
(for AMSU-B data)


INHI01 SACR YYGGgg
(for HIRS data)


INMI01 SACR YYGGgg
(for MHS data)

Example:
Bulletin headers from Marambio:


INAI01 SAWB YYGGgg
(for AMSU-A data)


INBI01 SAWB YYGGgg
(for AMSU-B data)


INHI01 SAWB YYGGgg
(for HIRS data)

INMI01 SAWB YYGGgg
(for MHS data)

Encoding of Section 1 of the RARS BUFR Message 

Following discussions at RARS-IG-1 and RARS-IG-2, agreements have been reached on three specific areas concerning Section 1 (Identification) of the BUFR Message:

-
Octets 5-6: Identification of Originating/Generating Centre;

-
Octets 7-8: Identification of Originating/Generating Sub-centre;

-
Octet 12:
International Data Sub-category.

Octets 5-6 of Section 1: Identification of Originating/Generating Centre

The ID of the Originating/Generating Centre should be that of the centre responsible for the processing to level 1c.

Octets 7-8 of Section 1: Identification of Originating/Generating Sub-centre

The ID of the Originating/Generating Sub-centre shall be used to indicate the HRPT station that receives the data.  

If processing to level 1c is done locally at the HRPT station site, then the station sub-centre ID would nominally be that coordinated by the organisation responsible for the HRPT station; instead of a sub-centre ID defined/coordinated regionally. 

If the local station processes to level 1c, but does not do the BUFR format conversion, then the RARS regional centre will be responsible for the BUFR format conversion and for ensuring that the appropriate local centre and sub-centre information is inserted.

Octet 12 of Section 1:
International Data Sub-category

The data category indicated in Octet 11 is defined by BUFR Code Table A which gives “3” for satellite sounding data and “12” for satellite surface data.  Subcategories of category 003 for ATOVS and subcategories of 012 for ASCAT are defined by Common Code Table C-13 of the WMO Manual on Codes (see Appendix C).

Octet 12 of section 1 shall be populated using the appropriate sub-category, which reflects the instrument.

2.4.4 Key BUFR Message, Bulletin and Filename Values

A summary of key BUFR Message, Bulletin and Filename Values to be used in the RARS network is provided under “RARS Data Coding Summary”  on the WMO RARS web page.

3 CONCLUSION

The requirements contained in this document contain the standards to be followed by RARS Operators to:

-
ensure that an appropriate level of service is provided regionally;

-
facilitate the inter-regional exchange of RARS data;

-
ensure the global consistency of the RARS datasets. 

APPENDIX A:
BUFR MESSAGES - EXTRACT FROM THE WMO MANUAL ON CODES (Edition 4 of BUFR)


(See:   http://www.wmo.int/pages/prog/www/WMOCodes/OperationalCodes.html)
The octets of a BUFR message are grouped in sections:

	Section Number
	Name
	Contents



	0
	Indicator section
	Indicator section “BUFR”, length of message, BUFR edition number

	1
	Identification section
	Length of section, identification of the message”

	2
	Optional section
	Length of section and additional items for local use by automatic data processing centres

	3
	Data description section 
	Length of section, number of data subsets, data category flag, data compression flag and a collection of descriptors which define the form and content of individual data elements

	4
	Data section
	Length of section and binary data

	5
	End section
	'7777'


Section 1 — Identification section for BUFR edition 4

Octet No.
Contents

1–3
Length of section

 4
BUFR master table (zero if standard WMO FM 94 BUFR tables are used — see Note (2))

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

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

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

10
Bit 1 =0
No optional section



  =1
Optional section follows


Bit 2-8
Set to zero (reserved)

11
Data Category (Table A)

12
International data sub-category (See Common Table C-13 – see Note (3))

13
Local data sub-category (defined locally by automatic data processing (ADP) centres –see Note (3))

14
Version number of master table used - see Notes (2) and (5)

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

16-17
Year (4 digits)
|

18
Month

|

19
Day

| Most typical time for the BUFR message content – see Note (4)

20
Hour

|

21
Minute

|

22
Second

|

23-
Reserved for local use by ADP centres

APPENDIX B:
TABLE C3 - EXTRACT FROM THE WMO MANUAL ON CODES

(See:   http://www.wmo.int/pages/prog/www/WMOCodes/OperationalCodes.html)
Geographical area designator A1

(when T1= D, G, H, O, PQ, T, X or Y) and

geographical area designator A2 (when T1=I or J)

Instructions for the proper application of the data type designator

1.
The designator specified in this table should be used to the greatest extent possible to indicate the geographical area of the data contained within the text of the bulletin.

2.
Where the geographical area of the data does not correspond exactly with the designator, the designator for the area most approximating that of the data may be used.

3.
When the table does not contain a suitable designator for the geographical area, an alphabetic designator which is not assigned in the table should be introduced and the WMO Secretariat notified.



Designator

Geographical Area



_______________________________________________________________



A


0o - 90oW northern hemisphere



B


90oW - 180o northern hemisphere



C


180o - 90oE northern hemisphere



D


90oE - 0o northern hemisphere



E


0o - 90oW tropical belt



F


90oW - 180o tropical belt



G


180o - 90oE tropical belt



H


90oE - 0o tropical belt



I


0o - 90oW southern hemisphere



J


90oW - 180o southern hemisphere



K


180o - 90oE southern hemisphere



L


90oE - 0o southern hemisphere



N


Northern hemisphere



S


Southern hemisphere



T


45oW - 180o northern hemisphere



X


Global Area (area not definable)

 APPENDIX C:
EXTRACT FROM COMMON TABLE C-13 OF THE MANUAL ON CODES 
	Data categories
	International data sub-categories

	BUFR Edition 4, Octet 11 in Section 1


	BUFR Edition 4, Octet 12 in Section 1 



	Code

figure
	Name
	Code

figure
	Name (corresponding traditional alphanumeric codes are in brackets)

	003
	vertical soundings (satellite)







	002 
003 
004 
005
006
007
	ATOVS
AMSU-A
AMSU-B
HIRS
MHS
IASI


	012
	Surface Data (satellite)
	007
	ASCAT











9
	WMO Space Programme/ SBOS
	SAT-RARS-OSt_v2.doc
	Page 6 of 12



