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1 Introduction
1.1 Purpose of this Manual
1.1.1 The Manual on WIS is designed to ensure adequate uniformity and standardization in the data, information, and communications practices, procedures and specifications employed among WMO Members in the operation of WIS as it supports the mission of WMO. The Manual on WIS sets out standard practices, procedures and specifications (distinguished by the term "shall") having the status of requirements in a technical resolution, which it is necessary that WMO Members follow or implement. The Manual on WIS also sets out recommended practices, procedures and specifications (distinguished by the term "should") which Members are urged to comply with. 
1.1.2 The Manual on WIS is Annex VII to the Technical Regulations (WMO‑No. 49), Volume I (General meteorological standards and recommended practices), where it is stated that WIS is established and operated in accordance with practices, procedures and specifications in the Manual on WIS. 
1.1.3 Because WIS cross cuts all WMO related discipline areas, many other WMO practices, procedures and specifications intersect WIS. Such practices, procedures and specifications are primarily defined in their specific publications, for example, the Manual on Global Data Processing and Forecast System (WMO‑No. 485), and the Manual on Global Observing Systems (WMO‑No. 488), among others.
2 Organization and Responsibilities
2.1 Organization of WIS

2.1.1 In keeping with WMO‑No. 49, Vol I, A.3, Centres operated by WMO Members and their collaborating organizations shall be categorized as one of the three types of WIS Centres forming the core infrastructure of WIS:
  -
Global Information System Centres (GISCs), 

  -
Data Collection or Production Centres (DCPCs), 

-
National Centres (NCs).

Refer to 4, Functions of WIS, for the distinct functions of the three types of WIS Centre (GISC, DCPC, NC).

2.1.2 Each Permanent Representative with WMO shall have the responsibility to authorize users of WIS.  Authority to manage the process may be delegated.

2.2  Compliance with Required WIS Functions

WIS Centres shall maintain compliance with required WIS functions. The Manual on WIS serves as instruction on practices, procedures and specifications for WIS functions, supplemented by additional information concerning practices, procedures and specifications for WIS functions set out in the Guide to WIS (WMO‑No. 1061). 
2.3 Interaction among WIS Centres

GISCs shall connect to each other by the WIS Core Network, based on the Improved Main Telecommunication Network (IMTN). Data and products shall flow to a GISC from WIS DCPCs and from WIS NCs within its area of responsibility. An Area Meteorological Data Communication Network (AMDCN) shall connect each GISC to DCPCs and NCs in its area of responsibility. An AMDCN may span multiple Regional Meteorological Data Communication Networks (RMDCNs) and parts of RMDCNs.
2.4 Parallel Implementation of WIS

WIS shall be implemented in two parallel parts. One part of WIS is the continued evolution of the WMO Global Telecommunication System (GTS). This focuses on further improving the delivery of time-critical and mission-critical data, products, and services including warnings. The other part of WIS extends WMO services through Discovery, Access and Retrieval (DAR) facilities, as well as flexible timely delivery.

2.5 Discovery, Access and Retrieval Function
As required per WMO‑No. 49, Vol. I, A.3, WIS shall be based on catalogues that contain metadata describing the full set of data and products available across WMO and how these may be retrieved. The Discovery, Access and Retrieval (DAR) function of WIS shall be the primary realization of the WIS comprehensive catalogue, maintained collaboratively by all WIS Centres.
2.6 Robustness and Reliability of Components
High robustness and reliability of WIS components are essential to the operation of WIS. Indicators of performance shall be evaluated in the designation procedure for WIS Centres. That evaluation shall include assurance that data content flowing via WIS network technologies fully satisfies requirements for security, authenticity, and reliability. Some aspects of service levels are identified within this Manual on WIS. 

2.7 Collection and Dissemination Services
2.7.1 WIS shall provide three types of collection and dissemination services:

  -
Routine collection and dissemination service for time-critical and operation-critical data and products: This service is based on real-time “push” mechanism including multicast and broadcast; it is implemented through dedicated telecommunication means providing a guaranteed quality of service.

 -
Discovery, Access and Retrieval (DAR) service: This service is based on request/reply “pull” mechanism with relevant data management functions; it is implemented through the Internet.

 -
Timely delivery service for data and products: This service is based on delayed mode “push” mechanism; it is implemented through a combination of dedicated telecommunication means and of public data telecommunication networks, especially the Internet.
2.7.2 WIS shall support the WMO virtual all-hazards network ensuring fast, secure and reliable exchange of alert and warning information. ITU (International Telecommunication Union) Recommendation X.1303 (Common Alerting Protocol) shall be used to optimize interoperability across communications media and hazard types.
Note: The virtual all-hazards network encompasses all of the technical and operational arrangements necessary for the timely handling and delivery of alert and warning information involving WMO.
2.7.3 The goal of the WMO Integrated Global Data Dissemination Service (IGDDS) is to ensure the definition and operational implementation of an efficient circulation scheme of space-based observation data and products meeting the needs of WMO programmes, in the context of WIS. IGDDS shall remain an important component of WIS, focusing on the exchange and dissemination of data and products generated by space-based observing systems.
3 Designation Procedures For Wis Centres 
3.1 General

3.1.1 The establishment and operation of WIS depends on WMO Member and related organizations taking on the functional roles of GISCs, DCPCs and NCs. Procedures for designation as a WIS Centre rely on the agreed WIS Functional Architecture and the WIS Compliance Specifications. 

3.1.2 As required per WMO‑No. 49, Vol. I, A.3, Congress and Executive Council shall consider the designation of GISCs and DCPCs on recommendations of the Commission for Basic Systems (CBS). The development of the CBS recommendations includes consultation and coordination with the relevant Technical Commissions responsible for the WMO and related international programmes concerned and with Regional Associations as appropriate. Note: The relevant groups established by Executive Council have a role in the GISC and DCPCs designation process, in accordance with their mandate.

3.2 Procedure for a Global Information System Centre (GISC)

The procedure for the designation of a GISC shall consist of four steps:
 (1) Statement of WIS Requirements

 (2) Service Offer by a Member for a Potential GISC
 (3) Demonstration of GISC Capabilities

 (4) Designation of a GISC.

3.2.1 Statement of WIS Requirements

The WMO Technical Commissions and other bodies representing the participating programmes shall state their requirements for WIS services and review them periodically. The list of all relevant requirements shall be compiled and regularly reviewed by the Commission for Basic Systems (CBS), and reported to Executive Council.

3.2.2 Service Offer by a Member for a Potential GISC

3.2.2.1 A WMO Member can apply for designation of a centre as one of the GISCs forming the core infrastructure of WIS. The service offer shall include:

  -
A statement of compliance with the required WIS functions,

  -
A proposal for the area of responsibility for WIS services, and 

  -
A formal commitment by the PR of the Member that such services shall be provided on a routine basis and sustained over time.

3.2.2.2 The service offer shall be addressed to WMO. CBS, in consultation with the Regional Association(s) concerned; shall analyse the proposed service offer with regard to WIS requirements and compliance with GISC functions and specifications, and shall formulate a recommendation.

3.2.3 Demonstration of GISC Capabilities

3.2.3.1 The Member offering a GISC shall demonstrate to CBS the capabilities of the proposed centre to provide WIS services to the accredited users with the required reliability and quality. Compliance shall be demonstrated for: real-time functions of data and product collection and dissemination: non real-time services for requests: storage functions for the complete set of WIS data and products and relevant up-to-date metadata catalogues: coordination functions with other GISCs and the planning of mutual back-up services: adherence to WIS standards and relevant data exchange policies and access rights. 
3.2.3.2 A formal commitment and time schedule to implement the GISC and to provide GISC services in accordance with the offer shall be given by the PR of the Member operating the candidate GISC. 
3.2.3.3 Upon the demonstration of capabilities of the candidate GISC, CBS shall submit its recommendation on the GISC designation to the Congress or Executive Council.

3.2.4 Designation of a GISC

The list of GISCs as approved by Congress or Executive Council is included in Appendix C of this Manual on WIS.

3.3 Procedure for a Data Collection or Production Centre (DCPC)

3.3.1 WMO has determined that all WMO and related international programmes shall be served by WIS and therefore each established centre shall implement required WIS functions. CBS shall recommend how these centres are categorized as DCPCs within WIS. 
3.3.2 The procedure for the designation of a DCPC shall consist of three steps:
 (1) Service Offer by a Potential DCPC

 (2) Demonstration of DCPC Capabilities
 (3) Designation of a DCPC.

3.3.3 Service Offer by a Potential DCPC

3.3.3.1 Required DCPC functions should be undertaken by a centre that has been established under a WMO or related international programme, and/or a Regional Association. Accordingly, the relevant Technical Commission and/or Regional Association shall consider the service offers by Members for potential DCPCs, and shall endorse candidate DCPCs.

3.3.3.2 The service offer of a candidate DCPCs shall then be submitted to CBS. CBS shall analyse the compliance to the required DCPC functions and specifications, and formulate a recommendation.

3.3.4 Demonstration of DCPC Capabilities

3.3.4.1 The Member offering a DCPC will be invited to demonstrate to CBS the capabilities of the proposed centre to provide WIS services in compliance with the DCPCs functions and responsibilities, including proper synchronisation and communications with its associated GISC. Compliance shall be demonstrated, where applicable, for: real-time functions of data and product dissemination; non real-time services for requests: provision of relevant up-to-date metadata catalogues; coordination and synchronization functions with the associated GISC; adherence to WIS standards and relevant data exchange policies and access rights. 
3.3.4.2 Upon acceptance of the demonstration of capabilities of the candidate DCPC, CBS shall submit its recommendation for the DCPC designation to the Congress or Executive Council.

3.3.5 Designation of a DCPC

The DCPCs approved by Congress or Executive Council are included in the relevant WMO documentation, including Appendix C of this Manual on WIS.

3.4 Procedure for a National Centre (NC)
3.4.1 As required per WMO No. 49, Vol. I, A.3, each NC shall provide data and products, in accord with its programme responsibilities. These shall be provided with associated metadata, in accordance with WIS practices, procedures and specifications.  Each NC shall participate as appropriate in the relevant monitoring of the performance of WIS.
3.4.2 Each WMO Member shall notify WMO of the current name and location of each of its centres to be designated as a WIS NC.  CBS, with involvement of relevant Regional Associations and with the assistance of the WMO Secretariat, shall review the Member designations, to ensure support of each NC by a GISC, DCPC, or other WIS Centre. The NCs designated by Members shall be included in the list of WIS Centres in Appendix C of this Manual on WIS.
4 Functions of WIS
4.1 Roles in and Review of WIS Functions 
An ongoing process for understanding user requirements shall determine the functional scope and physical sizing of WIS, thereby to ensure that WIS continues to be responsive to the current and future needs of the supported programmes. All supported programmes and Technical Commissions shall participate in this process, which shall be part of general WMO requirements reviews. 
4.2 List of WIS Functions

4.2.1 WIS Centres shall support the major WIS functions listed here:
1
Collect Observations, Generate Products, Create Metadata and Archive Information

2
Assign User Role

3
Maintain and Expose Catalogue of Services and Information

4
Authorise Access to Information by Users

5
Deliver Information to Users (Internal and External)

6
Manage System Performance

Note: WIS is concerned with data management and telecommunications aspects but the actual content of data and products is out of scope for WIS itself. Such content is a matter for the specific programme supported.
4.2.2 The required standard interfaces to these functions are described in the WIS Technical Specifications (section 5 in this Manual on WIS).

4.3 Functional Architecture of WIS

Note: Guide to WIS 4.3 references the Functional Architecture of WIS, provided as supplementary guidance for WIS Centres in a technical document. 
4.4 Data Flow among WIS Functions

Note: Guide to WIS 4.4 provides, as supplementary guidance for WIS Centres, a data flow model of the WIS functional architecture for the required WIS functions, illustrating a possible implementation of major WIS functions. 
4.5 Functional Requirements of a GISC

4.5.1 General
Note: The phrase "information intended for global exchange" encompasses time-critical and operation-critical information (data and products). This includes "essential data" and part of the "additional data", as specified in WMO Resolution 25 (Cg-XIII) and Resolution 40 (Cg-XII). 
4.5.2 Receive Information from GISC Area

4.5.2.1 Each GISC shall receive information intended for global exchange from NCs and DCPCs within its area of responsibility, reformatting and aggregating as necessary. This requirement also intersects the WIS Discovery Access and Retrieval (DAR) requirement, noted here following.

4.5.2.2 See also sections 5.2, WIS-TechSpec-1 (Uploading of Metadata for Data and Products), and 5.3, WIS-TechSpec-2 (Uploading of Data and Products).

4.5.3 Exchange Information with Other GISCs

4.5.3.1 Each GISC shall exchange information intended for global exchange with other GISCs.  Each GISC shall collect such information from its area and exchange with other GISCs so that each GISC has such information from all GISCs. 
4.5.3.2 GISCs should employ the IMTN and associated collaborative mechanisms to achieve the exchange efficiently, and without detriment to the performance of any GISC.
4.5.3.3 See also section 5.4, WIS-TechSpec-3 (Centralization of Globally Distributed Data).

4.5.4 Disseminate Information to GISC Area

4.5.4.1 Each GISC shall disseminate information to NCs and DCPCs within its area of responsibility, including but not limited to the information intended for global exchange. 
4.5.4.2 See also sections: 5.11, WIS-TechSpec-10 (Downloading Files via Dedicated Networks); 5.12, WIS-TechSpec-11 (Downloading Files via Non-dedicated Networks); 5.13, WIS-TechSpec-11 (Downloading Files via Other Methods).
4.5.5 Maintain 24 hour Cache

4.5.5.1 Each GISC shall hold the information intended for global exchange for at least 24 hours and make it available via WMO request/reply ("Pull") mechanisms. This requirement intersects the WIS Discovery Access and Retrieval (DAR) requirement, noted here following. 
4.5.5.2 See also sections: 5.4, WIS-TechSpec-3 (Centralization of Globally Distributed Data); 5.5, WIS-TechSpec-4 (Maintenance of User Identification and Role Information); 5.6, WIS-TechSpec-5 (Consolidated View of Distributed Identification and Role Information).

4.5.6 Discovery Access and Retrieval

4.5.6.1 In support of the Discovery, Access and Retrieval (DAR) function, each GISC shall maintain and provide access to a comprehensive catalogue of information across all WMO programmes encompassed by WIS.  This includes, but is not limited to, information intended for global exchange. To satisfy the DAR functional requirement, GISCs are required to support, in interactive and batch modes: upload, change and delete of metadata; user discovery of metadata; user access to metadata; and synchronization of the WIS comprehensive metadata catalogue with other GISCs. 
4.5.6.2 See also sections 5.9, WIS-TechSpec-8 (DAR Catalogue Search and Retrieval), and 5.10, WIS-TechSpec-9 (Consolidated View of Distributed DAR Metadata Catalogues).

4.5.7 Data Network Connectivity of GISC
4.5.7.1 Each GISC shall provide around-the-clock connectivity to the public and dedicated communication networks at a capacity that is sufficient to meet its global and regional responsibilities. Each GISC shall assure the appropriate level of availability and capacity for every telecommunications facility employed in support of WIS, to include as necessary multiple routing and backup arrangements.   Each GISC shall maintain service level agreements with suppliers of its communication links and associated hardware.  

4.5.8 Coordinate Telecommunications in GISC Area

4.5.8.1 Each GISC shall co-ordinate with the Centres within its area of responsibility a WIS telecommunications infrastructure that can meet the WIS requirements for information exchange within the area. In the case of particular global and/or regional agreements, a GISC could also support the exchange of agreed WIS time critical and operational critical information with other areas. The telecommunications infrastructure is implemented through various technologies and services (for example, Internet, satellite-based data distribution, dedicated data network) in accordance with capacity and reliability requirements. 
4.5.9 Recovery Arrangements of a GISC
4.5.9.1 Each GISC shall implement and operate proper procedures and arrangements to provide swift recovery or backup of its essential services in the event of an outage. Each GISC shall maintain arrangements for its GISC functions to be taken up by another GISC in case of an incapacitating system failure. Each GISC shall maintain arrangements for system back up in case of total site failure (for example, an offsite Disaster Recovery Centre) and for partial back up in cases otherwise affecting WIS functions within the GISC. 
4.5.10 Performance Monitoring of a GISC
4.5.10.1 Each GISC shall participate in monitoring the performance of WIS, including monitoring the collection and distribution of data and products intended for global exchanges. Each GISC shall report routinely to other GISCs and to WMO Secretariat information concerning the status and performance of connectivity to WIS Centres in its area, including capacity as well as technology used (for example, Internet, satellite-based data distribution, dedicated data network). CBS shall review and report on the status and performance of GISCs with the assistance of the WMO Secretariat.
4.5.10.2 Monitoring of the collection and dissemination of WIS information (data and products) should include, as appropriate, Integrated World Weather Watch Monitoring and other programme-related monitoring such as the Data Buoy Cooperation Panel.
4.5.10.3 See also sections 5.16, WIS-TechSpec-15 (Reporting of Quality of Service).

4.6 Functional Requirements of a DCPC

4.6.1 General

4.6.1 Note: The term information is used in a general sense and includes data and products. 

4.6.2 The specific performance and functional requirements of a particular DCPC shall be determined by the programme it supports. DCPCs that support programmes with mission-critical responsibilities, and especially programmes with safety-of-life missions, shall maintain a high level of operational reliability, including required telecommunications. Each WIS DCPC shall provide metadata describing the information its makes available through the WIS comprehensive catalogue, shall provide access to that information, and shall participate in monitoring the overall performance of WIS.
4.6.2 Collect Information from DCPC Area

4.6.2.1 As appropriate to its programme role, a DCPC shall collect information intended for dissemination to NCs within its area of responsibility (that is, regional collections).
4.6.2.2 See also sections 5.2, WIS-TechSpec-1 (Uploading of Metadata for Data and Products), and 5.3, WIS-TechSpec-2 (Uploading of Data and Products).

4.6.3 Collect Programme-Related Information

4.6.3.1 As appropriate to its programme role, a DCPC shall collect the specific programme-related data and products.
4.6.3.2 See also sections 5.2, WIS-TechSpec-1 (Uploading of Metadata for Data and Products), and 5.3, WIS-TechSpec-2 (Uploading of Data and Products).

4.6.4 Production Support of Programme-Related Information

4.6.4.1 As appropriate to its programme role, a DCPC shall provide data management and data communications adequate to support the production of regional or specialized data and products.
4.6.4.2 See also sections 5.2, WIS-TechSpec-1 (Uploading of Metadata for Data and Products), and 5.3, WIS-TechSpec-2 (Uploading of Data and Products).

4.6.5 Provide Information Intended for Global Exchange

4.6.5.1 As appropriate to its programme role, each DCPC shall provide information intended for global exchange to its responsible GISC.
4.6.5.2 See also sections 5.2, WIS-TechSpec-1 (Uploading of Metadata for Data and Products), and 5.3, WIS-TechSpec-2 (Uploading of Data and Products).

4.6.6 Disseminate Information

4.6.1.1 As appropriate to its programme role, each DCPC shall disseminate information other than information intended for global exchange. 
4.6.6.2 See also sections: 5.11, WIS-TechSpec-10 (Downloading Files via Dedicated Networks); 5.12, WIS-TechSpec-11 (Downloading Files via Non-dedicated Networks); 5.13, WIS-TechSpec-11 (Downloading Files via Other Methods).

4.6.7 Provide Access to Information

4.6.7 Each DCPC shall support access to its products via WMO request/reply (”Pull”) mechanisms in an appropriate manner.
4.6.7.2 See also sections: 5.5, WIS-TechSpec-4 (Maintenance of User Identification and Role Information); 5.7, WIS-TechSpec-6 (Authentication of a User); 5.8, WIS-TechSpec-7 (Authorization of a User Role).

4.6.8 Describe Information with Metadata

4.6.8 Each DCPC shall describe its products according to an agreed WMO standard and provide access to this catalogue of products and provide this information as appropriate to other centres, in particular a GISC. 
4.6.8.2 See also sections: 5.9, WIS-TechSpec-8 (DAR Catalogue Search and Retrieval); 5.10, WIS-TechSpec-9 (Consolidated View of Distributed DAR Metadata Catalogues); 5.14, WIS-TechSpec-13 (Maintenance of Dissemination Metadata); 5.15, WIS-TechSpec-14 (Consolidated View of Distributed Dissemination Metadata Catalogues).

4.6.9 Recovery Arrangements of a DCPC

4.6.9.1 As appropriate to its programme role, each DCPC shall implement and operate proper procedures and arrangements to provide swift recovery or backup of their essential services in the event of an outage.
4.6.10 Performance Monitoring of a DCPC

4.6.10.1 Each DCPC shall participate in monitoring the performance of WIS.
4.6.10.2 See also sections 5.16, WIS-TechSpec-15 (Reporting of Quality of Service).

5 Technical Specifications of WIS
5.1 General

5.1.1 Fifteen Technical Specifications (WIS‑TechSpecs) define the interfaces to the major WIS functions. The specifications for these interfaces are named and numbered as follows:

1. Uploading of Metadata for Data and Products

2. Uploading of Data and Products

3. Centralization of Globally Distributed Data

4. Maintenance of User Identification and Role Information

5. Consolidated View of Distributed Identification and Role Information

6. Authentication of a User

7. Authorization of a User Role

8. DAR Catalogue Search and Retrieval

9. Consolidated View of Distributed DAR Metadata Catalogues

10. Downloading Files via Dedicated Networks

11. Downloading Files via Non-dedicated Networks

12. Downloading Files via Other Methods

13. Maintenance of Dissemination Metadata

14. Consolidated View of Distributed Dissemination Metadata Catalogues

15. Reporting of Quality of Service
5.1.2 WIS NCs shall support eight of the 15 Technical Specifications, specifically: WIS-TechSpec-1, -2, -4, -10, -11, -12, -13, and -15. An NC can arrange through bilateral agreements for a DCPC or a GISC to perform functions on its behalf. 
5.1.3 According to the particular requirements of a DCPC in its programme role, WIS DCPCs shall support up to 13 of the 15 Technical Specifications. DCPCs are not required to support WIS-TechSpec-3 and WIS-TechSpec-9.

5.1.4 WIS GISCs shall support all 15 Technical Specifications.

5.1.5 Any WIS DCPC or NC is welcome to implement interfaces beyond the minimum required. Accordingly, the Technical Specification is mandatory wherever the interface is required to be applied.
5.1.6 The WMO file naming convention shall be used for files and the associated metadata record whenever it is necessary. The WMO file naming convention is documented in GTS Manual (WMO‑No. 386, Vol. 1, Part II, Attachment II-15). 
Note: Guide to WIS 5.1 references "WIS Compliance Specifications for GISCs, DCPCs, and NCs", provided as supplementary guidance for WIS Centres in a technical document available in English only. 
5.2 WIS-TechSpec-1: Uploading of Metadata for Data and Products

5.2.1 This specification requires that each metadata record uploaded shall be represented in compliance with the WMO Core Metadata Profile of ISO 19115, including the WMO file naming convention as noted in 5.1.6. 

5.2.3 Uploading shall use methods prescribed by the receiver, which is typically the host of a WIS DAR Metadata Catalogue.
5.2.4 DAR Metadata should have been transmitted prior to the file associated with the metadata.

5.2.5 For updating the DAR Metadata Catalogue, WIS Centres should support two kinds of maintenance facilities: a file upload facility for batch updating (add, replace, or delete metadata records treated as separate files); and an online form for changing metadata entries in the DAR Metadata Catalogue (add, change, or delete of elements in a record as well as whole records).

5.2.6 WIS Centres shall maintain the updated DAR Metadata Catalogue as a searchable resource (see WIS-TechSpec-8).

5.2.7 WIS Centres shall ensure that all changes are communicated to each physically distributed part of the logically centralized DAR Metadata Catalogue (see WIS- TechSpec-9).

5.2.8 See also sections: 4.5.2 (Receive Information from GISC Area); 4.6.2 (Collect Information from DCPC Area); 4.6.3 (Collect Programme-Related Information); 4.6.4 (Produce Programme-Related Information).
5.3 WIS-TechSpec-2: Uploading of Data and Products

5.3.1 This specification requires that data or products uploaded shall be represented in the manner prescribed by the relevant programme, including where appropriate the then-current GTS Manual, A.II-2, the Manual on Codes, and other WMO manual(s) and the WMO file naming convention as noted in 5.1.6.

5.3.2 Data and products should be handled as specified in Manual on GTS, Vol. I, Part I, 1.3 Design Principles of the GTS, and other WMO manual(s), specific to the relevant programme.
5.3.3 See also sections: 4.5.2 (Receive Information from GISC Area); 4.6.2 (Collect Information from DCPC Area); 4.6.3 (Collect Programme-Related Information); 4.6.4 (Produce Programme-Related Information).

5.4 WIS-TechSpec-3: Centralization of Globally Distributed Data

5.4.1 This specification requires that GTS Manual, Attachment I-3 is applied as appropriate to the centralized copies of information intended for global exchange (described at 4.5.1). 

5.4.2 Operation-critical information intended for global exchange shall be transmitted end-to-end within two minutes. 

5.4.3 See also sections 4.5.3 (Exchange Information with Other GISCs), and 4.5.5 (Maintain 24 hour Cache).

5.5 WIS-TechSpec-4: Maintenance of User Identification and Role Information

5.5.1 User identification and role information shall be represented and communicated using methods prescribed by the receiver, which is typically the host of an identification and role information database.
Note: The term "user identification" in this context does not imply that a user is personally identifiable. Administrators of authentication and authorization at WIS Centres need to share updated identification and role information as a resource available across WIS Centres.  Yet, it is necessary to prevent the inappropriate disclosure of any personally identifiable information.
5.5.2 User identification and role information maintenance should satisfy timeliness requirements of the application and host centre.

5.5.3 See also sections: 4.5.5 (Maintain 24 hour Cache), and 4.6.7 (Provide Access to Information).

5.6 WIS-TechSpec-5: Consolidated View of Distributed Identification and Role Information

5.6.1 User identification and role information shall be exchanged as mutually agreed among hosts of the identification and role information databases. (see also Note at 5.5.1)
5.6.2 WIS Centres should exchange identification and role information using data encryption technologies.
5.6.3 See also sections: 4.5.5 (Maintain 24 hour Cache), and 4.6.7 (Provide Access to Information).

5.7 WIS-TechSpec-6: Authentication of a User

5.7.1 User authentication shall be accomplished as mutually agreed among hosts of the identification and role information databases. (see also Note at 5.5.1)
5.7.2 WIS Centres should employ authentication standards, which may include public key infrastructure techniques.  
Note: Commercial, off-the-shelf authentication software based on industry and/or international standards should be preferred.
5.7.3 User authentication should satisfy application-specific and host centre processing constraints. Examples of such constraints could be: a maximum time per authentication request (such as two seconds), a minimum of authentication requests per second (such as 40), a minimum of active sessions (such as 20).

5.7.4 See also sections: 4.5.5 (Maintain 24 hour Cache), and 4.6.7 (Provide Access to Information).

5.8 WIS-TechSpec-7: Authorization of a User Role

5.8.1 Authorization of a user role shall be accomplished as mutually agreed among hosts of the identification and role information databases. (see also Note at 5.5.1)
5.8.2 WIS Centres should employ government-endorsed standards for user authorization software, techniques and procedures.
5.8.3 User authorization should satisfy application-specific and host centre processing constraints. Examples of such constraints could be: a maximum time per authorization request (such as two seconds), a minimum of authorization requests per second (such as 40), a minimum of active sessions (such as 20).
5.8.4 See also sections: 4.5.5 (Maintain 24 hour Cache), and 4.6.7 (Provide Access to Information).

5.9 WIS-TechSpec-8: DAR Catalogue Search and Retrieval

5.9.1 This specification requires that each metadata catalogue host shall support the SRU (Search and Retrieve via URL) specification of the ISO 23950 Information Search and Retrieval Protocol. A WIS compliant SRU server shall support SRU version 1.1, the SRU searchRetrieve operation, the SRU Explain operation, the diagnostic schema for returning errors, and SRU Contextual Query Language (CQL) level 2. 

5.9.2 In addition to full text search, a WIS compliant SRU server shall search: at least eight indexes as character strings (abstract, title, author, keywords, format, identifier, type, crs (Coordinate Reference System); at least five indexes as ordered dates (creationDate, modificationDate, publicationDate, beginningDate, endingDate); and the index "bounds" as geographic coordinates (decimal degrees, space delimited, in the order north, west, south, east). 
Note: Guide to WIS 5.9 references the "WIS SRU Implementors Note". 
5.9.3 The search service should satisfy processing constraints. Examples of such constraints could be: a maximum time at the client side between search request and search response (such as two seconds), a minimum keyword and bounding box searches per second at the server (such as 40), a minimum of active sessions at the server (such as 20).

5.9.4 See also sections: 4.5.6 (Discovery Access and Retrieval), and 4.6.8 (Describe Information with Metadata).

5.10 WIS-TechSpec-9: Consolidated View of Distributed DAR Metadata Catalogues

5.10.1 The exchange of metadata shall use methods mutually agreed among the hosts of the WIS DAR Metadata Catalogue.

5.10.2 GISCs should exchange metadata catalogue updates using version 2 of Open Archives Initiative - Protocol for Metadata Harvesting (OAI-PMH). The recommended procedure to exchange metadata catalogue updates is to schedule the OAI-PMH software to run daily.
5.10.3 The exchange of metadata catalogue updates should satisfy that distributed instances of DAR Metadata do not diverge in content by more than one day.

5.10.4 See also section 4.5.6 (Discovery Access and Retrieval).

5.11 WIS-TechSpec-10: Downloading Files via Dedicated Networks

5.11.1 This specification requires that data or products downloaded shall be represented in the manner prescribed by the relevant programme, including where appropriate the GTS Manual, A.II-2 and other WMO manual(s) and the WMO file naming convention as noted in 5.1.6.  

5.11.2 Data and products should be handled as specified in Part I, 1.3 Design Principles of the GTS, and other WMO manual(s), specific to the relevant programme. 
5.11.3 See also sections: 4.5.4 (Disseminate Information to GISC Area), and 4.6.6 (Provide Information Intended for Global Exchange).

5.12 WIS-TechSpec-11: Downloading Files via Non-dedicated Networks

5.12.1 This specification requires that data or products downloaded shall be represented and communicated in a manner appropriate to the relevant programme.  

5.12.2 Data and products should be handled as specified in Part I, 1.3 Design Principles of the GTS, and other WMO manual(s), specific to the relevant programme. 
5.12.3 See also sections: 4.5.4 (Disseminate Information to GISC Area), and 4.6.6 (Provide Information Intended for Global Exchange).

5.13 WIS-TechSpec-12: Downloading Files via Other Methods

5.13.1 This specification requires that data or products downloaded shall be represented and communicated in a manner appropriate to the relevant programme.
5.13.2 Data and products should be handled as specified in Part I, 1.3 Design Principles of the GTS, and other WMO manual(s), specific to the relevant programme. 
5.13.3 See also sections: 4.5.4 (Disseminate Information to GISC Area), and 4.6.6 (Provide Information Intended for Global Exchange).

5.14 WIS-TechSpec-13: Maintenance of Dissemination Metadata

5.14.1 This specification requires that dissemination metadata (including subscription information such as accounts and delivery particulars) shall be represented and communicated as prescribed by the host of the database of dissemination metadata.
5.14.2 Requests for changes to dissemination metadata should be submitted no less than two months before delivery is to begin.
5.14.3 See also sections: 4.5.6 (Discovery Access and Retrieval), and 4.6.6 (Provide Information Intended for Global Exchange).

5.15 WIS-TechSpec-14: Consolidated View of Distributed Dissemination Metadata Catalogues

5.15.1 This specification requires that updates to dissemination metadata (including subscription information such as accounts and delivery particulars) shall be represented and communicated as agreed among the communicating hosts that maintain databases of dissemination metadata.

5.15.2 Distributed instances of dissemination metadata should not diverge in content by more than one week.

5.15.3 See also section 4.5.6 (Discovery Access and Retrieval).

5.16 WIS-TechSpec-15: Reporting of Quality of Service

5.16.1 This specification requires that the reporting of quality of service shall be represented and communicated as prescribed by the host of the centralized reporting database.
5.16.2 Reports should be sent on a schedule determined by the centralized reporting manager based on the needs of WIS Centres.
5.16.3 See also sections: 4.5.7 (Network Connectivity of GISC); 4.5.8 (Coordinate Telecommunications in GISC Area); 4.5.9 (Recovery Arrangements of GISC), 4.5.10 (Performance Monitoring of a GISC); 4.6.9 (Recovery Arrangements of a DCPC); 4.6.10 (Performance Monitoring of a DCPC).

6 Other Provisions Common to all WIS Centres
[Editor's Note: This section will contain additional "standard practices, procedures and specifications" that apply to all three types of WIS Centres.]
6.1 Data and Metadata Representation
6.2 Data Exchange in Support of GDPFS

[derived from Manual on GDPFS, Part II, Section 5, begin] 
6.2.1 Processed data (products) required for real-time and non-real time purposes shall reach the national Meteorological Service sufficiently quickly to be of effective use in its associated timescale. Both observational and processed data shall therefore be handled rapidly by both the GDPFS and the WIS/GTS. On the WIS/GTS, transmission of observational data shall have priority over the transmission of processed data.
6.2.2 Members shall establish programmes of output products for general distribution by their WMCs and/or RSMCs, taking into account requirements of other Members and the WIS/GTS operational arrangements required to handle and distribute these products.
 Note: Overall lists of products, to be used as general guidance by Members in establishing output programmes for their WMCs and RSMCs, are found in Manual on GDPFS, Appendix II-6.

6.2.3 Each Member should state which products its NMC, RSMC or WMC wishes to receive from other centres.

6.2.4 In order to avoid overloading the WIS/GTS, Members should limit requests by their NMCs for products, taking into account the following considerations:

(a) Members should require output products from RSMCs with geographic specialization normally from one RSMC located in the same WMO Region (exceptions should be restricted to cases where the area, for which a Member needs to receive RSMC output products, is not covered by the products from one RSMC in the same Region);

(b) If there is an urgent need for a Member to receive the same product from more than one geographically specialized RSMC or WMC for special operational purposes, these requirements should be limited to a selection of two levels of analyses and prognoses;

(c) Members should request processed information from the centres most readily accessible on the GTS.
6.2.5 Transmission priorities for GDPFS products described in this section are intended as guidance to GDPFS centres on providing observational data and output products to the WIS/GTS in the proper sequence. As regards the relay and distribution of information by WIS centres, the provisions of the Manual on GTS and the Manual on WIS apply.

6.2.6 Priorities for the transmission of global model output products should be used when several such WMC and RSMC products are available at the same time. Priorities for transmission of regional model products should be based on the requirements for interregional exchange of RSMC products.
6.2.7 In case of WIS centre or communication link failure, WIS/GTS provisions for backup apply. After transmission outages that have disrupted the normal information exchange,  normal transmission schedules of observational data should be resumed no later than the first main standard time of observation following the cessation of the outage. Procedures for the transmission of accumulated meteorological data should not interfere with the resumption of normal transmission schedules. If these data are redundant, they should not be transmitted. 
6.2.8 Global model products and regional model products from RSMCs accumulated due to communication link disruption should be transmitted with the least possible delay. The regional model products should have a higher priority than global model products for transmission after outages.
6.2.9 Until such time as all centres are in a position to convert output products in GRIB, GRID and/or BUFR code form into pictorial form, Members should transmit certain of their RSMC products also in pictorial form in addition to alphanumeric and/or binary form.

Notes: (1) Members are encouraged to transmit processed information in the GRID, GRIB and/or BUFR code forms. (2) As Members develop the capability at their centres for transforming these products from GRID, GRIB and/or BUFR to pictorial form, the pictorial transmission will be discontinued, where appropriate.
6.2.10 GDPFS centres participating in the exchange of monitoring results should implement standard procedures and use the agreed formats for the exchange of monitoring results.

NOTE: Procedures and formats for the exchange of monitoring results are given in Manual on GDPFS, Attachment II-9.
6.2.11 The designated RSMCs with activity specialization in the provision of international services for atmospheric transport modelling in radiological environmental emergency response shall implement agreed standard procedures and products, given in Manual on GDPFS, Appendix II-7.
6.2.12 The designated RSMCs with activity specialization in the provision of international services for atmospheric transport modelling in backtracking shall implement agreed standard procedures and products. Standards in the provision of international services by RSMCs for CTBT Verification support are given in Manual on GDPFS, Appendix II-9.

 [derived from Manual on GDPFS, Part II, Section 5, end] 

6.3 Implementation, Operation and Maintenance of Telecommunications

Dissemination of data and products in WIS can be supported via a combination of dedicated and public network services (including the Internet, satellites, and other facilities) as appropriate to meet the needs of Members. WIS Centres can support such dissemination via GTS and their associated RTH. For WIS Centres not connected via GTS, dissemination can employ various services, provided the dissemination is achieved in the required time and volume.
6.4 Performance and Quality Monitoring

6.5 User Authorization and Authentication

6.6 Maintenance and Operation of WIS Catalogues

6.7 DAR Catalogue Metadata Entry Tools

7 Provisions Specific to GISCs Only
8 Provisions Specific to DCPCs Only
9 Provisions Specific to NCs Only
10 WIS as a System of Systems

10.1 General

WIS is designed to encourage interoperability with other systems, whether internal to WMO or otherwise. Several of the major systems relevant to WMO are described within this section.
10.2 WIS and the World Weather Watch

10.2.1 World Weather Watch Global Observing System (WWW GOS) centres shall become WIS Centres. Metadata shall be maintained in WIS for the data and products collected and disseminated under WWW GOS. 

Note: WWW GOS provides observations of the state of the atmosphere and ocean surface as observed from the Earth and from outer space. These observations are used for the preparation of weather analyses, forecasts, advisories and warnings, and for climate monitoring and environmental activities carried out under programmes of WMO and of other relevant international organizations. WWW GOS is operated by National Meteorological Services, national or international satellite agencies, and various consortia dealing with specific observing systems or specific geographic regions.
10.2.2 WWW Global Data Processing and Forecast System (GDPFS) centres shall become WIS Centres. Metadata shall be maintained in WIS for the data and products collected and disseminated under WWW GDPFS.
Note: WWW GDPFS prepares and makes available to Members in the most cost-effective way meteorological analyses and forecast products. 

10.3 WIS and the Global Atmosphere Watch

10.3.1 The Global Atmosphere Watch (GAW) maintains global, long-term observations of the chemical composition and selected physical characteristics of the atmosphere and delivers integrated products and services. 

10.2.2 Metadata shall be maintained in WIS for the external interfaces of GAW centres, including the GAW Web site, the GAWSIS Web site, and the World Data Centres associated with GAW: WOUDC (Ozone & UV), WDCGG (Greenhouse Gases), WDCA (Aerosols), and WRDC (Radiation).

10.3.3 GAW centres may also be designated as WIS Centres.
10.4 WIS and the World Hydrological Cycle Observing System

10.4.1 The World Hydrological Cycle Observing System (WHYCOS) focuses on cooperation in management of shared water resources and promotes free exchange of data in the field of hydrology. The WHYCOS Programme coordinates measurement and collection of basic hydrological elements from networks of hydrological and meteorological stations, including quantity and quality data of surface and ground water. 

10.4.2 Metadata shall be maintained in WIS for the external interfaces of WHYCOS, including the Reqional HYCOS's, National Hydrological Services, and Global Data Centres such as the Global Runoff Data Center.

10.4.3 WHYCOS centres may also be designated as WIS Centres.
10.5 WIS and the World Climate Programme

10.5.1 The World Climate Program (WCP) coordinates climate data collection, monitoring, research, prediction, applications and training.  WCP facilitates climate data and metadata collection and the international exchange of climate data through various global climate observing systems and climate centers.

10.5.2 Metadata shall be maintained in WIS for the external interfaces of WCP, including the National Meteorological Services, Regional Climate Centers, World Climate Data Centers and Global Climate Forecast Producing Centers.

10.5.3 WCP centres may also be designated as WIS Centres.
10.6 WIS and the Global Climate Observing System

10.6.1 The Global Climate Observing System (GCOS) is co-sponsored by WMO, the Intergovernmental Oceanographic Commission (IOC) of UNESCO, the United Nations Environment Programme (UNEP), and the International Council for Science (ICSU). GCOS seeks to ensure that observations and information needed to address climate-related issues are obtained and made available to all potential users. GCOS provides an operational framework for observational systems but does not directly make observations nor generate data products.

10.6.2 Metadata shall be maintained in WIS for the external interfaces of WCP, including the Global Observing System Information Centre (GOSIC), relevant monitoring and analysis centres, and various climate relevant observation networks, data centres and archives.

10.6.3 Centres supporting GCOS may also be designated as WIS Centres.
10.7 WIS and the Global Ocean Observing System

10.7.1 The Global Ocean Observing System (GOOS) promotes international cooperation for sustained observations of the oceans. GOOS is implemented by WMO Members via their government agencies, navies and oceanographic research institutions.

10.7.2 Metadata shall be maintained in WIS for the external interfaces of GOOS, including the Joint WMO/IOC Technical Commission for Oceanography and Marine Meteorology (JCOMM) Data Portal, and the International Oceanographic Data and Information Exchange (IODE) Ocean Portal, .as well as for the sets of GOOS-related data and products that are collected or disseminated over the GTS, 

10.7.3 GOOS centres may also be designated as WIS Centres.
10.8 WIS and the Global Terrestrial Observing System

10.8.1 Global Terrestrial Observing System (GTOS) is a programme for observations, modelling, and analysis of terrestrial ecosystems. GTOS facilitates access to information on terrestrial ecosystems so that researchers and policy makers can detect and manage global and regional environmental change.

10.8.2 Metadata shall be maintained in WIS for the external interfaces of GTOS, including the Terrestrial Ecosystems Monitoring Sites (TEMS) database, the GTOS Data Centres Directory, and the GTOS Resources Directory. 
10.8.3 GTOS centres may also be designated as WIS Centres.
10.9 WIS and the Global Earth Observations System of Systems

10.9.1 Analogous to the WIS comprehensive catalogue of available data and information resources, GEO maintains the GEOSS Clearinghouse holding metadata on available resources.
10.9.2 Metadata records describing the major systems contributed to GEO by WMO shall be maintained in the GEOSS Clearinghouse. 
10.9.3 The GEOSS Clearinghouse and the WIS DAR search interface shall remain interoperable to enable users of either collection to find metadata records across both. 

10.10 Interfacing Other Systems to WIS

APPENDIX A – List of Abbreviations

Cg
World Meteorological Congress

CBS
Commission for Basic Systems

DAR
Discovery, Access and Retrieval

DCPC
Data Collection or Production Centre

GEO
Group on Earth Observation

GDPFS
Global Data Processing and Forecast System

GEOSS
Global Earth Observations System of Systems

GISC
Global Information System Centre

GOS
Global Observing Systems

GTS
Global Telecommunication System

IGDDS
Integrated Global Data Distribution Service
IMTN
Improved Main Telecommunication Network

MTN
Main Telecommunication Network

NC
National Centre

NMC
National Meteorological Centre

NMHS
National Meteorological and Hydrological Service

RTH
Regional Telecommunication Hub

TCP/IP 
Transmission Control Protocol / Internet Protocol

WIS
WMO Information System

WMC
World Meteorological Centre

WMO
World Meteorological Organization

WWW
World Weather Watch (WMO Programme)

APPENDIX B – Selected WMO Documents Relevant to WIS

Policy Documents 
WMO‑No. 15
Basic Documents No. 1 (2007 edition)
WMO‑No. 49 
Technical Regulations: 
Volume I - General Meteorological Standards and Recommended Practices
Volume II - Meteorological Services for Air Navigation
Volume III - Meteorological Services for Hydrology
Volume IV – Quality Management
WMO‑No. 60
Agreements and Working Arrangements
WMO‑No. 508
Resolutions of Congress and the Executive Council

Executive Council Reports 
International exchange of data and products
WMO facilitates the free and unrestricted exchange of data and information, products and services in real- or near-real time on matters relating to safety and security of society, economic welfare and the protection of the environment.

WMO‑No. 837
Exchanging Meteorological Data — Guidelines on Relationships in Commercial Meteorological Activities. WMO Policy and Practice. 

Cg-XII
Resolution 40—WMO policy and practice for the exchange of meteorological and related data and products including guidelines on the relationships in commercial meteorological activities. 

Cg XIII
Resolution 25—Exchange of Hydrological Data and Products
Annex IV - Geneva Declaration of Thirteenth World Meteorological Congress
Manuals

WMO‑No. 9
Weather reporting:


Volume A - Observing stations

Volume C1 - Catalogue of Meteorological Bulletins

Volume C2 - Transmission Programmes 

Volume D - Information for Shipping
WMO‑No. 306
Manual on Codes

WMO‑No. 386
Manual on the Global Telecommunication System (GTS), Volumes I & II

WMO‑No. 485
Manual on the Global Data Processing and Forecasting Systems (GDPFS), Parts 1, 2 & 3

WMO‑No. 544
Manual on Global Observing Systems (GOS)

Guides
WMO‑No. 8
Guide to meteorological instruments and methods of observation

WMO‑No. 100
Guide to climatological practices

WMO‑No. 134
Guide to agricultural meteorological practices

WMO‑No. 168
Guide to hydrological practices

WMO‑No. 305
Guide on the Global Data-processing System

WMO‑No. 471
Guide to marine meteorological services

WMO‑No. 488
Guide on the Global Observing System

WMO‑No. 611
Guide to WMO Binary Code Form GRIB 1  - Technical Report No.17 - May 1994
***
Guide to WMO Table-Driven Code Forms: FM 94 BUFR and FM 95 CREX
***
Guide to FM 92 GRIB Edition 2
WMO‑No. 636
Guide on the automation of data-processing centres

WMO‑No. 702
Guide to wave analysis and forecasting

WMO‑No. 731
Guide on meteorological observation and information distribution systems at aerodromes

WMO‑No. 732
Guide to practices for meteorological offices serving aviation

WMO‑No. 750
Guide to moored buoys and other ocean data acquisition systems

WMO‑No. 788
Guide on World Weather Watch Data Management
WMO‑No. 834
Guide to public weather services practices

 GTS
Guide on Internet Practices

 GTS
Guide on VPN via the Internet between GTS centres

 GTS
Guide on the use of TCP/IP on the GTS

 GTS
Guide on Provisional Arrangements for the use of IP Addresses over the GTS

 GTS
Guide on IT Security

APPENDIX C – Approved WIS Centres
APPENDIX C.1 Global Information System Centres (GISCs)
 (none listed at this time)
APPENDIX C.2 Data Collection or Production Centres (DCPCs)

 (none listed at this time)

APPENDIX C.3 National Centres (NCs)

 (none listed at this time)
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