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1 INTRODUCTION

44— Purpose of this Guide

1.4+ In conjunction with the Manual on WIS, the
Guide to 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
(WMO No. 1060), Annex VIl to the WMO Technical
Regulations, contains standard and recommended
practices, procedures and specifications. The Guide
to WIS contains additional information concerning
practices, procedures and specifications which
Members are invited to follow or implement in
establishing and conducting their arrangements in
compliance with WMO Technical Regulations and in
developing meteorological and hydrological services.

4+4-2. Because WIS cross cuts all WMO related
discipline areas, many other WMO practices,
procedures and specifications intersect WIS.
Recommended as well as standard practices,
procedures and specifications are primarily defined
in their specific publications, for example the Guide
on the Global Data Processing and Forecast System
(WMO-No. 305) and the Guide to the Global
Observing Systems (WMO-No. 488), among others.

1.2—Benefits of WIS

424 3. WIS provides an overarching approach to
data and information management for all WMO and
related international programmes, leveraging the
long-standing collaborative culture of WMO as well
as new technologies.

422 4. WMO Members expect to realize specific
benefits from WIS:

- WIS should enhance the collection of critical
data needed to monitor and predict aspects of the
environment, including hazards;

- WIS should catalogue the full range of data
and products, simplifying search and assuring
equitable access per WMO policies;

- WIS should enhance the availability of time-
critical data and products at centres in all nations,
ensuring the effective provision of services to their
populations and economies;

- WIS should open up the WMO private
network (the WMO Global Telecommunication
System) to other types of environmental data so that
all programmes have stronger infrastructure support;
and

- WIS should exploit opportunities as they
become available with technology innovation.

PART |
1.  ORGANIZATION AND RESPONSIBILITIES

211 Organization of WIS

WMO Members implement and operate WIS, using
existing centres with some additional or modified
capabilities. Centres participating in WIS are
categorized by three types:

- Global Information  System  Centres
(GISCs),

- Data Collection or Production Centres
(DCPCs),

- National Centres (NCs).

Refer to Manual on WIS Part Il for a description of
the functions of the three types of WIS Centres.

21.2  Compliance with Required WIS
Functions

As required per WMO-No. 49, Vol I, A.3 and Manual
on WIS Part | and Part Ill, WIS Centres shall
maintain compliance with required WIS functions.
The Guide to WIS contains additional guidance on
practices, procedures and
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specifications for WIS functions, supplementing the

»'World Radiation Centre Inter

sRegional Instrument Centres

o[RI and other climate
research institutes

s niversities

sRegional Climate Centres

MNC
GIsC

MNational Centres
Global Information
System Centres

DCRC = Data Collection or
Production Centres

<+ Real-time "push"
s On-demand "pull

Figure 1. Types of WIS

standard and recommended practices, procedures
and specifications for WIS functions set out in the
Manual on WIS (WMO-No. 1060).

21.3 Interaction among WIS Centres

As required per Manual on WIS 1.3, GISCs shall
connect to each other by the WIS Core Network.
Data, products and metadata shall flow to a GISC
from DCPCs and from NCs within its area of
responsibility. An illustration of likely interaction
among WIS Centres is provided in Figure 1 (next
page). Note: Named centres are illustrative
examples and do not comprise a complete list of
likely WIS Centres.

21.4 Implementation of WIS
As required per Manual on WIS 1.4, WIS is
implemented in two parallel parts: continued

evolution of the WMO Global Telecommunication
System (GTS), and extension of WMO services
through Discovery, Access and Retrieval (DAR)
facilities, as well as flexible timely delivery.

(IAEA, CTBTQ, UNER, FAD.. )
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21.5 Discovery, Access and Retrieval
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Centres and Typical Interactions

Function

21.5.1 As required per WMO-No. 49, Vol I, A.3, and
Manual on WIS 1.5, WIS is based on metadata
catalogues describing data and products available
across WMO, plus metadata describing
dissemination and access options. The Discovery,
Access and Retrieval (DAR) function of WIS is the
primary realization of the WIS comprehensive
catalogue, maintained collaboratively by all WIS
Centres.

21.5.2 A typical user of WIS DAR should find
available data and products using a Web browser or
other Internet tool. The searcher should be able to
discover available data and products by browsing
the catalogue or by searching the catalogue using
discovery concepts such as subject keywords,
geographic extent, or temporal range.

21.5.3 A typical user of WIS DAR should first receive
a list of relevant items with associated metadata
such as originator, data type, generation date, use
constraints, and the like.
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Once desired data or products have been identified,
a user may request immediate retrieval (“pull”) or
subscription for recurring delivery (“push”) if locally
available, or be referred to another centre holding
the item. The WIS Centre having the item should
then facilitate delivery through any of a broad range
of online and offline transmission options. In the
case of a subscription, the WIS Centre should
maintain further information to support recurring
delivery.

21.6 Robustness and Reliability of
Components

As required per Manual on WIS 1.6, high robustness
and reliability of WIS components are essential to
the operation of WIS. Indicators of performance are
evaluated in the designation procedure for WIS
Centres, to include assurance that data content
flowing via WIS network technologies fully satisfies
requirements for security, authenticity, and reliability.
Some specifications of service levels are identified
within the Manual on WIS and this Guide to WIS, but
further specifications can be anticipated.

21.7 Collection and Dissemination Services

21.7.1 Refer to Manual on WIS 1.7 for standard and
recommended practices, procedures and
specifications on this topic.

21.7.2 With regard to satellite-based data and
products, the WMO Integrated Global Data
Dissemination Service (IGDDS) addresses: user
requirements review; data concentration: inter-
regional data exchange; data dissemination; data
discovery; data access on request; data delivery to
authorized users; and, data management, including
interoperable catalogue, quality of service monitoring
and user support.

21.7.3 In addition to satellite-based data and products,

IGDDS should distribute a basic subset of the
information intended for global exchange.

21.7.4 |GDDS calls for regional dissemination
components linked in a global network for inter-
regional data exchange. Each regional component
should include a DCPC and should ensure routine
dissemination by various means including a satellite-
based Digital Video Broadcast (DVB-S) service
covering its region.

PART Il DESIGNATION PROCEDURES FOR

WIS CENTRES
2. DESIGNATION-— PROCEDURES— FOR— WIS
CEREES

321 General

Ir—addition—to—the—provisions—of Designation

procedures for WIS centres are defined in the
Manual on WIS Part Il..—iThe Inter-Commission
Coordination—Group—en—\WIS—{CG-WIS) for Basic
Systems (CBS) reviews relevant aspects of the
Manual on WIS decuments—including-the to ensure
alignment of WIS User Requirements, the WIS
Functional Architecture, and the WIS Compliance
Specifications. CBS is also developing monitoring
procedures to complement the designation
procedures of WIS and to ensure on-going
compliance of WIS centres with the agreed
standards and practices.

32.2 Procedure for a Global Information
System Centre (GISC)

Procedures for designation as a GISC are given in
Manual on WIS 2.2, in keeping with WMO-No. 49,
Vol |, A.3. During the initial phase of WIS Centre
designations, CBS analyzes GISC service offers and
formulates a recommendation for designation.

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

Procedures for designation as a DCPC are given in
Manual on WIS 2.3, in keeping with WMO-No. 49,
Vol |, A.3. During the initial phase of WIS Centre
designations, 1CG-WIS CBS determines which
centres should be integrated



in WIS, analyzes DCPC service offers and
formulates a recommendation for designation.

32.4 Procedure for a National Centre (NC)

32.4.1 Procedures for designation as an NC are
given in Manual on WIS 2.4, in keeping with WMO
No. 49, Vol I, A.3.

32.4.2 National Meteorological Centres are expected
to be NCs. A WMO Member may also elect to
designate other centres as NCs.

32.4.3 In addition to the data and metadata
requirements of an NC set out in Manual on WIS, a
typical NC should: collect, generate or disseminate
observational data and products; and, provide to
other WIS Centres certain observations and
products intended for global dissemination or for
regional or specialized distribution.

32.4.4 The “Study on policy-level implications of the
future WMO information system” (described in
Cg XIV 3.1.2.1) asserts that introduction of WIS will
not result in new responsibilities or additional
resource requirements for most Members. The
stated expectation is that WIS would result in lower
costs, especially for the least developed Members,
through expanded use of commercial off-the-shelf
technology and increased use of the Internet.

PART Il FUNCTIONS OF WIS
3—FUNCTIONS-OF-WIS

31 Roles in and Review of WIS Functions

3.1.1 Roles in and review of WIS functions are given
in Manual on WIS 3.1.

3.1.2 Each of the relevant user requirements
processes across WMO should link into the WIS
user requirements process. For instance, observing
program needs should be incorporated into WIS
requirements through linkage with the Rolling
Review of Requirements

(RRR) process in the Manual of the Global
Observing System (WMO-No. 544).

3.1.3 Current WIS User Requirements are described
in a technical document available at
http://www.wmo.int/pages/prog/www/WIS/documents
/WIS-RRR.doc .

3.2 List of WIS Functions

WIS Centres collectively support the major WIS
functions as described in Manual on WIS 3.2. The
required standard interfaces to these functions are
described in Manual on WIS Part 1V, WIS Technical
Specifications.

3.3 Functional Architecture of WIS

The Functional Architecture of WIS is provided as
supplementary guidance for WIS Centres in a
technical document available at
http://www.wmo.int/pages/prog/www/WIS/documents
/WIS-FuncArch.doc. As shown in that document, the
following list provides one possible method for
decomposing the required major WIS functions into
more detailed functions.

A1 Collect Observations, Generate Products,
Create Metadata and Archive Information

A11Collect, Generate and Archive National
Information & Create Metadata

A111 Collect National Observations

A112 Check Meteorological Content of Products
and Observations

A113 Archive

A114 Generate National Products

A115 Generate Metadata

A116 Unpack Information

A117 Verify Correct Telecommunication Attributes
of Information

A12Collect, Generate and Archive Regional,
Programme-related and Specialised Information
& Create Metadata

A121 Collect Regional, Specialised and
Programme-related Observations

A122 Check Meteorological Content of
Observations

A123 Archive
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A124 Generate Regional, Specialised and

User Role Assignment

A5 Deliver Information to Users (Internal and

Proc edure Infarmation Search
{5 User Requests with Requests DAR Metadata .
Assigned Rale Catalogue Information Search Results
User » f
Requests AssignU J . i
3 ssg:‘e ser Maintain ard Expose ; Information Senvices
Catalogue Browse Catalogue ongNc&s and - O1
A2 Requests Information
M -~ Dissemination
Applicable A3 Metadata
Data Policy
ﬁ\ — Subscription
Authorise . . Delivered Information via
Access to #d HUE "Push” and "Pull” senices
Requests for Information by o » Delrer — " (time-critical and nontime-critic al)
Inform ation Users ad Information Access n Inm&zlrgn to
Authorisations d
AS
| Reports of Performance
Information —4 Against Requirements
Observations, Products o2
and Associated Metadata
12 Collect
Obsenations, metadata
R Inf i Create Products
(\‘sﬂgggc‘eog DEFIS)E on and Archive
" e Information a1 Manage
- System ~ Contral Actions to
Monitoing Data  —~ F'erformanc:ﬁ £ Al Functions
from all functions ~

Figure 2. Data Flow Model of the WIS Functional Architecture

Programme-related Products

A125 Generate Metadata

A126 Unpack Information

A127 Verify Correct Telecommunication Attributes
of Information

A13Collect and Cache Global Information

A131 Unpack Information

A132 Associate Information with DAR Metadata

A133 Verify Correct Communication Attributes of
Information

A134 Maintain and make available Cache of Global
Information for 24 Hours

A2 Assign User Role

A3 Maintain and Expose Catalogue of Services and
Information

A31Search DAR Metadata Catalogue

A32Maintain and Expose Consolidated DAR
Metadata Catalogue

A33Maintain Dissemination Metadata Catalogue in
Accordance with Authorised Subscriptions

A4 Authorise Access to Information by Users

External)

A51Schedule and Control Activities

A511 Derive Time-driven (synchronous) activity
schedule and list of event-driven (asynchronous)
activities

A512 Monitor for Events

A513 Resolve any activity scheduling conflicts,
reflecting relative service priorities

A52Package Information for Delivery

A53 Deliver Information

A6 Manage System Performance

A61Non Real-time Performance Monitoring

A611 Analyse Traffic Trends

A612 Analyse Performance Against Requirements
and SLAs

A62 Real-time Performance Monitoring

A621 Real-time Monitoring of Telecommunication
Network

A622 Real-time Monitoring of the Application
Content



3.4 Data Flow among WIS Functions

3.4.1 The Functional Architecture of WIS (noted in
4.3 above) models data flow among required WIS
functions and illustrative subordinate functions. The
model uses Integration Definition for Function
Modelling (IDEF0), a data flow diagramming
technique that illustrates interrelationships between
system components, at levels ranging from very
general processes to specific technology interfaces.

3.4.2 Figure 2 (above) presents an IDEFO functional
decomposition of the major WIS functions, labelled
A1 through A6. Data flows inherit between levels of
the diagrams and are labelled as I1, 12, 13 for inputs
and O1, O2 for outputs.

3.5 Functional Requirements of a GISC

There are no general recommendations in addition to
the statements in Manual on WIS 3.5.

3.6 Functional Requirements of a DCPC

There are no general recommendations in addition to
the statements in Manual on WIS 3.6.

3.7 Functional Requirements of an NC

There are no general recommendations in addition to
the statements in Manual on WIS 3.7.

PART IV. WIS TECHNICAL SPECIFICATIONS
4. WIS TECHNICAL SPECIFICATIONS

541 General

As required in Manual on WIS 3.1, there are fifteen
WIS Technical Specifications (WIS-TechSpecs) that
should be regarded as “mandatory if applicable”, that
is, the Technical Specification is required wherever
the interface applies. A summary of the applicability
of each WIS-TechSpec by type of WIS Centre is
given in Table 1 (next page). Supplementary details
of WIS Technical Specifications are provided in “WIS
Compliance Specifications for GISCs, DCPCs, and
NCs”, available at
http://www.wmo.int/pages/prog/www/WI|S/documents
/TechnicalSpecification.doc

54.2 WIS-TechSpec-1: Uploading of Metadata
for Data and Products

54.2.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.2.

54.2.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface should make use of a
mix of dedicated network and public network
services, including public or private Internet with

TCP/IP which may include encryption.

54.2.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to two
functions: (1) “Compile  observations into
bulletins/files, generate metadata and archive”, and
(2) “Convert products and data into bulletins/files and
generate associated metadata”.

54.2.4 Additional Notes

This interface builds on existing GTS practice, adding
the particular standard format for WIS metadata about
data, products, and services. Centres should be
aware that metadata uploaded to a GISC could take
up to 24 hours to be synchronized across all GISCs.
Thus, where a data or product is required to be
distributed sooner than 24 hours after publication of its
metadata, the centre must transmit the metadata
directly to the centre’s principle GISC via the GTS or
by a method already agreed with the GISC.

54.3 WIS-TechSpec-2: Uploading of Data and
Products

54.3.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.3.

54.3.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface is associated with
dedicated bandwidth and high reliability and should
make use of the GTS. This can incorporate private
Internet with TCP/IP and may include encryption. In
some cases IGDDS satellte uplinks may be
employed.

54.3.3 Function Interfaces

In the WIS Functional Architecture, this WIS Technical
Specification acts as an interface to two functions: (1)
“Package bulletins, files, and metadata according to
distribution requirements”, (2) “Convert products and
data into bulletins/files and generate associated
metadata”.

54.3.4 Additional Notes

This interface builds on existing GTS practice,
supplemented with other file transfer mechanisms
such as the Internet. Although it is required that data
arrives only after its associated metadata, a grace
period of two minutes is allowed before the data file
is regarded as erroneous.

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

5.41 Applicable Standards

The following information for this requirement is in
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addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.4,

54.4.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface is associated with
dedicated bandwidth and high reliability and should
make use of the GTS. This can incorporate private
Internet with TCP/IP and may include encryption.

54.4.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Maintain Cache of Global Information for
24 Hours”.

54.4.4 Additional Notes

54.4.4.1 The set of WMO data and products required
to be cached for 24 hours at the GISCs is that
information “intended for global exchange”. This
does not encompass all of the material handled by
IGDDS.

54.4.4.2 Although the cache of data and products
intended for global exchange is required to be
current across all GISCs to within 15 minutes,
warnings must be current to within two minutes.

54.4.4.3 The cache size is expected to grow from
one gigabyte per day. The cache needs to be highly
accurate and the system for logical centralization
needs to be affordable and robust; single points of
failure and complex procedures are not acceptable.

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

54.5.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.5.

54.5.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface should make use of
public network services, including Internet with
TCP/IP which may include encryption and other
privacy protection for identified individuals as
required by national laws.

54.5.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to two
functions: (1) “Assign User Role”, (2) “Authorise
Access to Information by Users”.

54.5.4 Additional Notes

For updating the identification and role information
concerning candidate or current users of WIS, WIS
Centres should support two kinds of maintenance
facilities: a file upload facility for batch updating (add,
replace, or delete identification and role records

Interface Technical . L Required for:
Specification Identifier Interface Technical Specification Name NG| DePel Gise
WIS-TechSpec-1 Uploading of Metadata for Data and Products v v v
WIS-TechSpec-2 Uploading of Data and Products v v v
WIS-TechSpec-3 Centralization of Globally Distributed Data 4
WIS-TechSpec-4 Maintenance of User Identification and Role Information 4 v 4
WIS-TechSpec-5 Consolidated View of Distributed Identification and Role Information v
WIS-TechSpec-6 Authentication of a User v v
WIS-TechSpec-7 Authorization of a User Role v 4
WIS-TechSpec-8 DAR Catalogue Search and Retrieval v v
WIS-TechSpec-9 Consolidated View of Distributed DAR Metadata Catalogues 4
WIS-TechSpec-10 Downloading Files via Dedicated Networks v v v
WIS-TechSpec-11 Downloading Files via Non-dedicated Networks v v v
WIS-TechSpec-12 Downloading Files via Other Methods v v v
WIS-TechSpec-13 Maintenance of Dissemination Metadata v v v
WIS-TechSpec-14 Consolidated View of Distributed Dissemination Metadata Catalogues 4
WIS-TechSpec-15 Reporting of Quality of Service v v v

Table 1. WIS Interface Technical Specifications
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treated as separate files); and an online form for
changing individual identification and role entries
(add, change, or delete of elements in a record as
well as whole records).

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

54.6.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.6.

54.6.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface should make use of a
mix of dedicated network and public network
services, including public or private Internet with
TCP/IP which may include encryption and other
privacy protection for identified individuals as
required by national laws.

54.6.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to two
functions: (1) “Assign User Role”, (2) “Authorise
Access to Information by Users”.

54.7 WIS-TechSpec-6: Authentication of a
User

54.7.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.7.

54.7.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface should make use of a
mix of dedicated network and public network
services, including public or private Internet with
TCP/IP which may include encryption and other
privacy protection for identified individuals as
required by national laws.

54.7.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Assign User Role”.

54.7.4 Additional Notes

In a typical design for this interface, the client sends to
the authentication server an authentication request for
a particular user whose identification and credentials
are included in the request. The authentication server
references the consolidated identification and role
information resource for WIS and returns an
authentication response. That response either
confirms or denies that the identified user has
provided sufficient credentials.

54.8 WIS-TechSpec-7: Authorization of a User

Role
54.8.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.2.

54.8.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, within the constraints of dedicated
bandwidth and reliability service levels, this interface
should make use of public network services,
including Internet with TCP/IP which may include
encryption.

54.8.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Authorise Access to Information by Users”.

54.8.4 Additional Notes

In a typical design for this interface, the client sends
to the authorization server an authorization request
for a particular user whose identification is included
in the request. The authorization server references
the consolidated identification and role information
resource for WIS and returns an authorization
response. That response either contains a list of the
authorised roles for the user or denies that the
identified user has any authorised roles.
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54.9 WIS-TechSpec-8: DAR Catalogue Search
and Retrieval

5.9.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.9.

54.9.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, within the constraints of bandwidth
and reliability service levels, this interface should
make use of public network services, including
Internet with TCP/IP which may include encryption.

54.9.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Maintain and Expose Catalogue of
Services and Information”.

54.9.4 Additional Notes

The procedures for designation of a GISC or DCPC
require that both type of WIS centre maintain data,
product and service catalogues in the WMO-agreed
standard format and facilitate access to these
catalogues. Therefore, network services should be
treated as a type of WIS product that can be
discovered through the DAR catalogue.

Note: The WIS SRU Implementors Note is available
at

http://www.wmo.int/pages/prog/www/WIS/Publication
s/SRU_Implementors_Note.doc

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

54.10.1 Applicable Standards

The following information for this requirement is in
addition to the standard and

recommended practices, procedures and
specifications in Manual on WIS 4.10.

54.10.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface should make use of a
mix of dedicated network and public network
services, including public or private Internet with
TCP/IP which may include encryption.

54.10.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Maintain and Expose Catalogue of
Services and Information”.

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

54.11.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.11.

54.11.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface is associated with
dedicated bandwidth and high reliability and should
make use of the GTS and IGDDS satellite broadcast.
This can incorporate private Internet with TCP/IP
and may include encryption.

54.11.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Deliver Information to Users”.

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

54.12.1 Applicable Standards

The following information for this requirement is in
addition to the standard and



recommended practices, procedures and
specifications in Manual on WIS 4.12.

54.12.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface should not use a non-
dedicated network for operation-critical data.
Otherwise, within the constraints of bandwidth and
reliability service levels, this interface should make
use of public network services, including Internet
with  TCP/IP which may include encryption. This
interface should also make use of IGDDS satellite
broadcast (at radio or television frequencies).

54.12.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Deliver Information to Users”.

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

54.13.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.13.

54.13.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface should not use a non-
dedicated method for operation-critical data.
Otherwise, this interface is associated with
requirements for delivery using methods other than
data telecommunication networks. Delivery via voice
lines and postal services in paper or digital media
are included, among others.

54.13.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Deliver Information to Users”.

54.14 WIS-TechSpec-13: Maintenance of
Dissemination Metadata

54.14.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.14.

54.14.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface should make use of a
mix of dedicated network and public network
services, including public or private Internet with
TCP/IP which may include encryption.

54.14.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Maintain and Expose Catalogue of
Services and Information”.

54.14.4 Additional Notes

54.14.4.1 For updating the Dissemination Metadata,
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 individual entries (add, change, or delete of
elements in a record as well as whole records).

54.14.4.2 Initially, population of the DAR Metadata is
accomplished centrally, based on Volume C1 of
WMO Publication No. 9 and other sources. Because
full transition of WMO centres to the new metadata
will occur over some time, procedures are required
to assure that changes to either set of metadata are
reflected in both.

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

54.15.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.15.

54.15.2 Types of Collection and Dissemination
Service

To provide a quality of service that meets user
requirements, this interface should make use of a
mix of dedicated network and public network
services, including public or private Internet with
TCP/IP which may include encryption.

54.15.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Maintain and Expose Catalogue of
Services and Information”.
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54.16 WIS-TechSpec-15: Reporting of Quality
of Service

54.16.1 Applicable Standards

The following information for this requirement is in
addition to the standard and recommended
practices, procedures and specifications in Manual
on WIS 4.16.

54.16.2 Types of Collection and Dissemination
Service

This interface should make use of public network
services, including Internet with TCP/IP which may
include encryption.

54.16.3 Function Interfaces

In the WIS Functional Architecture, this WIS
Technical Specification acts as an interface to the
function: “Manage System Performance”.

54.16.4 Additional Notes

54.16.54.1 Agreements on service levels can be
anticipated eventually for WIS operations. These
should include data and network security as well as
performance and reliability.

54.165.54.2 Performance reports could be
generated efficiently by having each WIS Centre
upload its reports to a single analysis site within a
fixed time window.

PART V. METADATA GUIDANCE

5—METADATA-GUIDANCE

5.1 WIS Discovery Metadata

Note: Part V of this Guide is being developed and
will contain information on the creation and
management of Discovery Metadata in relation to
WIS in additon to the standard and

recommended practices, procedures and
specifications in Manual on WIS Part V. The latest
guidance is available on the WIS WIKI page

http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki
-index.php?page=WmoCoreMetadata.

For more details on the WMO Metadata profile visit
http://wis.wmo.int ]
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APPENDIX A — SELECTED WMO MANUALS AND GUIDES RELEVANT TO WIS

Refer to the Manual on WIS, Appendix A, for the list of selected WMO Manuals and Guides relevant to WIS.
APPENDIX B — APPROVED WIS CENTRES

Refer to the Manual on WIS, Appendix B, for the list of approved GISCs, DCPCs, and NCs.

APPENDIX C — WIS DISCOVERY METADATA

Refer to the Manual on WIS, Appendix C for details on WIS Discovery Metadata and WIS WIKI page
http://www.wmo.int/pages/prog/www/WIS/wiswiki/tiki-index.php?page=WmoCoreMetadata for the latest guidance
material on creating and managing WIS Discovery Metadata.

APPENDIX -A-D — LIST OF ABBREVIATIONS

Cg World Meteorological Congress
CBS Commission for Basic Systems
DAR Discovery, Access and Retrieval

DCPC Data Collection or Production Centre

GDPFS Global Data Processing and Forecast System
GISC Global Information System Centre

GTS Global Telecommunication System

IGDDS Integrated Global Data Distribution Service

MTN Main Telecommunication Network

NC National Centre

NMC National Meteorological Centre

TCP/IP  Transmission Control Protocol / Internet Protocol
WIS WMO Information System

WMO World Meteorological Organization
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Summary of changes follows:

Change 1
Update title of paragraph 2.2.1 “The Link Layer solutions” as follows:

2.2.1 Key management describing The Link Layer solutions

Change 2
Remove sub paragraph number and update text in paragraph 2.2.1.3.2 on “Layer Two Tunnelling Protocol
(L2TP)” as follows:

22432 Key management describing LayerFwo-Tunnelling Protoco{L2TP}-L2TP is a combination of PPTP
and Layer 2 Forwarding (L2F), a technology proposed by Cisco Systems ...

... In Windows operating system versions, starting from Windows 2000, IPSec Encapsulating Security
Payload (ESP) is used to encrypt the L2TP packet. This is known as L2TP/IPSec. The result after applying
ESP is shown below.

Change 3
Update paragraph 2.2.2.1 on “SSL and TLS” and insert sub-paragraph as follows:

Netscapefew-years-age; created the protocol SSL (Secure Socket Layer). In the TCP/IP layering
model it is on top of the TCP layer.

Therefore, it could be used for adding security (that is strong authentication and encryption) for all
TCP-based application (Telnet, FTP...).

Companies use this technology to provide secure remote access to their internal infrastructure by
using SSL-VPN’s with additional strong authentication, oftentimes using either via one time
password generators or X.509 certificates. The advantage is that no VPN client software has to be
installed on the client computers in advance. Instead, the VPN client software is downloaded as
ActiveX controls or a Java applets just before the VPN connection is established.

Besides commercial SSL VPN solutions there are as well powerful Public Domain VPN solutions like
OpenVPN and stunnel which can be used free of charge.

Some other implementations exist for these protocols but the success story of SSL is HTTPS.
HTTPS is used in e-commerce application to allow secure information exchanges between client
and servers. TSL is the IETF proposed standard and the successor of SSL and an IETF standard
as well.

Change 4
Remove section 2.2.2.3 on “SOCKS ...” In total

Change 5
Minor editorial in Section 3.1 as follows:

» Key management describing the key management schemes.
- keys are generated with Internet Key Exchange (IKE) in IPSec protocols

Change 6
Add bulleted point to list in section 4.2.1 on “Physical layer”

- MPLS network like the RMDCN in region VI is such a network
- Connections using the Internet.

Change 7
Update section 4.2.2 on “Upper layers” as follows:

The “Guide on the use of TCP/IP on the GTS” describes how to use IP as a replacement of the
Iegacy X25 protocol The IP protocol is now W|dely used on the GTS iutu#e—ef—the@l&ﬁuz’—and
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At the application layer, for the GTS data exchange two protocols are usable on top of the IP layer: FTP and
sockets. Every new solution must be compatible to these standards.

Change 8
Update section 4.3 on “the Internet” as follows:

Therefore, the Internet is nowbeceming a possible media to complement the current GTS private
infrastructure, and it is used as the connection to the GTS in a few countries already (see also
4.2.1).

Change 9
Update section 4.5 on “Solution Suppliers” as follows:

Over the last 75 years, ECMWF and its partners in Europe made a lot of tests on IPSEC. The
latest one in 2007, showed that interoperability is still an issue.

Change 10
Update first paragraph of section 4.6 on “Network architecture” as follows:

The placement of the VPN gateway in a security solution is of paramount importance. Improper
placement of the VPN gateway will impact effectiveness of the solution. In this context, all the VPN
gateways are operating in tunnelinrg mode only. The following...

Change 11
Update third and fourth paragraph of section 4.6 on “Network architecture” as follows:

... Placing both the functions firewall and VPN onto the same box results in an easier
management. Note that this setup is typically used for smaller VPN solutions.

The disadvantage of this solution is that the reseuree CPU utilization of the firewall/VPN gateway
will be very high and adequate measures have to be taken to address this issue. In other words ...

Change 12
Update list in section 4.7 on “Implementation Scenario”

- Setup appropriate filter rules on the firewall. The following rules
allow UDP port 500 is used for ISAKMP
allow UDP port 4500 (NAT traversal)
allow IP protocol number 50 (ESP protocol)

are the basic rules for an IPSec connection.
- implement the defined configuration
- test

Change 13
Update first paragraph of section 5.4  “Conclusion” as follows:

For the MTN or a regional network, a managed service from a provider (either MPLS VPN ode
IPSec VPN) offers a service level agreement (SLA). Depending on the technology used, this SLA
will cover guaranteed bandwidth, performance, class of service, Round Trip Time, recovery time in
case of problems or failures, efc....

The technical benefits ...

Change 14
Insert new subheadings under section header 6.3 “Configuration Example for an OpenVPN-based solution”
and additional text as follows:

6.3.1  Server Configuration
By starting up with the Server configuration first thing we have to do is to create a series of certificates and
keys. For all ...
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... Note: former configuration files that remain into the /etc/openvpn directory should have to be
removed in order to avoid making futures mistakes.

6.3.2 Generate the Certificate Authority (CA).
This Certificate has to be generated just once in the Server and then will be one of the files to be copy
copied and submitted to the clients (Met Centers)...

... Note: don’t let leave the Common Name blank!
6.3.3 Generate certificate and key for the Server
#sh build-key-server servidor ...

... * servidor.key

6.3.4 Generate certificates and keys for the clients (Met Centers).

Likewise as we did before for the server we shall do for each of the clients, i.e. certificates and encrypt keys
are created and unique for any of them...

... In this way we are generating certificates and encrypted keys with the names clienteVE,
clienteUY, etc.

6.3.5 Generate Diffie-Hellman parameter
Diffie-Hellman parameter is generated executing this command which will provide us of a safety key
exchange...

... The above command shall create the file dh1024.pem inside the directory /etc/openvpn/easy-
rsa/ which should be copied at /etc/openvpn directory.

6.3.6  Coping files here and there

Once carried out previously steps we’ve got several files stored in ...

clienteBR.key
Server configuration
We need to count on a configuration file either in the client as or in the Server.

This will contain all configuration parameters and should be have the .conf extension and of course
shall be stored in the /etc/openvpn directory

servidor.conf

port 1194 ...

... push: indicate the Server which IP subnet could be reached by the connected clients
6.3.7 Client configuration

Client ...
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Member /
Organization

|Centre Name

GTS
Function

Centre Location
Region/City

Principal
GIsC

Constituent.
Body

Afghanistan

Afghan
|Meteorological
Authority

NMC

RA Il / Kabul

2 Lasd sy

TBD

CBS

Albania

The
Hydrometeorological
Institute

NMC

RA VI / Tirana

TBD

CBS

Algeria

Office National de la
|Météorologie

NMC

RA 1/ Algiers

Casablanca

CBS

Angola

Instituto Nacional de
Hidrometeorologia e
Geofisica

NMC

RA | / Luanda

Pretoria

CBS

Antigua and
Barbuda

Antigua and
Barbuda
|Meteorological
Services

NMC

RA IV / St. John's

Washington

CBS

Argentina

Servicio
|Meteoroldgico
Nacional

NMC

RA Il / Buenos Aires

Brasilia

CBS

Armenia

Armenian State
Hydrometeorological
and Monitoring
Service

NMC

RA VI / Yerevan

Moscow

CBS

Australia

Cocos and
Christmas Island
Field Office

WSO
(Christmas
Island)

RAV / Cocos Island

Melbourne

CBS

Australia

National
|Meteorological and
Oceanographic
Centre

NMC

RAV / Melbourne

Melbourne

CBS

Australia

Bureau of
|Meteorology Water
Division

NHS

RAV / Canberra

Melbourne

CHy

Austria

Central Institute for
|Meteorology and
Geodynamics

NMC

RA VI /Vienna

WE-VGISC
Offenbach

CBS

Azerbaijan

National
Hydrometeorological
Department

NMC

RA VI / Baku

Moscow

CBS

Bahamas

Department of
|Meteorology

NMC

RA IV / Nassau

Washington

CBS




281

Member / [centre Name GTS Centre Location Principal Constituent.
Organization Function Region/City GISC Body
Bahrain
Bahrain |Meteorological NMC RA Il / Manama TBD CBS
Service
Bangladesh
Bangladesh Meteorological NMC RA 1l / Dhaka New Delhi CBS
Department
i .
Barbados Meteorological NMC RA IV / Bridgetown Washington |CBS
Services
Belarus Department of NMC RA VI / Minsk Moscow  |CBS
Hydrometeorology
Belgium Institut Royal NMC RA VI / Brussels TBD  |cBS
|Météorologique
National
Belize Meteorological NMC RA IV / Belize City Washington |CBS
Service
Service
Benin |[Météorologique NMC RA I/ Cotonou Casablanca [CBS
National
Council for
Bhutan Se”ewab'e Natural l\yic RA Il / Thimphu TBD CBS
esources
Research
Bolivia, Servicio Nacional de
Plurinational Meteorologia e NMC RA Il /La Paz Brasilia CBS
State of Hidrologia
Bosnia and IMeteorological . WE-VGISC
Herzegovina Institute NMC RAVI/ Sarajevo Offenbach CBS
Botswana
Botswana |Meteorological NMC RA |/ Gaborone Pretoria CBS
Services
Brazil Instituto Nacional dejy ;e RA IIl / Brasilia Brasilia CBS
|Meteorologia
British m‘;fgri?g cal WSO (Turks
Caribbean rolog and Caicos |RA IV / Cockburn Town |Washington |CBS
o Organization (Turks
Territories - Islands)
and Caicos Islands)
British Mateorogioal  |wso
Caribbean rolog RA IV / Plymouth Washington |CBS
Territor] Organization (Montserrat)
erritories
(Montserrat)
British 'K:/Iae:Ietz)ct;)reoglj‘tg1 ical WSO
Caribbean o rolog (Cayman RA IV / George Town Washington |CBS
o rganization
Territories Islands)
(Cayman Islands)
British Caribbean
Caribbean |Meteorological NMC RA IV / Woodbrook Washington |CBS
Territories Organization
. The Brunei .
Brunei [Meteorological ~ |Nmc RA V/Bandar Seri Melbourne  [CBS
Darussalam ! Begawan
Service
National Institute of
: ) WE-VGISC
Bulgaria Meteorology and NMC RA VI / Sofia Offenbach CBS

Hydrology




Aulud) abaill 2l 5 e dusalad) 550l ja sall lgall

282

Member /
Organization

|Centre Name

GTS
Function

Centre Location
Region/City

Principal
GISC

Constituent.
Body

Burkina Faso

Direction de la
|Météorologie

NMC

RA | / Ouagadougou

Casablanca

CBS

Burundi

Institut
Géographique du
Burundi

NMC

RA | / Bujumbura

Casablanca

CBS

Cambodia

Department of
|Meteorology

NMC

RA Il / Phnom Penh

TBD

CBS

Cameroon

Direction de la
Météorologie
Nationale

NMC

RA | / Douala

Casablanca

CBS

Canada

IMeteorological
Service of Canada

NMC

RA IV / Montreal

Washington

CBS

Cape Verde

Instituto Nacional de
|Meteorologia e
Geophisica

NMC

RA1/ Sal

Casablanca

CBS

Central African

Republic

Direction Générale
de I'Aviation Civile
et de la
|Météorologie

NMC

RA | / Bangui

Casablanca

CBS

Chad

Direction des
Ressources en Eau
et de la
|[Méteéorologie

NMC

RA |/ N'Djaména

Casablanca

CBS

Chile

Direccién
Meteoroldgica de
Chile

NMC

RA 1l / Santiago

Brasilia

CBS

China

China
|Meteorological
Administration

NMC

RA Il / Beijing

Beijing

CBS

Colombia

Instituto de
Hidrologia,
|Meteorologia y
Estudios
Ambientales

NMC

RA 1ll / Bogota

Brasilia

CBS

Comoros

Direction de la
Météorologie
Nationale

NMC

RA | / Moroni

Casablanca

CBS

Congo

Direction de la
Météorologie
Nationale

NMC

RA | / Brazzaville

Casablanca

CBS

Cook Islands

Cook Islands
|Meteorological
Service

NMC

RA V / Avarua

Melbourne

CBS

Costa Rica

Instituto
Meteorolégico
Nacional

NMC

RA IV / San Jose

Washington

CBS

Cote d'lvoire

Direction de la
Météorologie
Nationale

NMC

RA |/ Abidjan

Casablanca

CBS

Croatia

Meteorological and
Hydrological Service

NMC

RA VI / Zagreb

WE-VGISC
Offenbach

CBS

Cuba

Instituto de

Meteorologia

NMC

RA IV / Havanna

Washington

CBS
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Member / [centre Name GTS Centre Location Principal Constituent.
Organization Function Region/City GISC Body
|Meteorological I WE-VGISC
Cyprus Service NMC RA VI / Nicosia Offenbach CBS
Czech
Czech Republic [Hydrometeorological [INMC RA VI / Prague \(/)Vflfixgcshc CBS
Institute
Democratic State
People's Hydrometeorological o
Republic of Administration NMC RA I/ Pyongyang TBD
Korea
Democratic Agence Nationale
Republic of the ge M’et’eo’rologe et NMC RA | / Kinshasa Casablanca |CBS
Congo e Te_Iedetectlon par]
Satellite
Danish WSO
Denmark |Meteorological RA VI / Greenland TBD
) (Greenland)
Institute (Greenland)
Danish
Denmark |Meteorological NMC RA VI/ Copenhagen \éVE'VGISC CBS
. xeter
Institute
Djibouti Service de la NMC RA I/ Djibouti Casablanca [CBS
|[Météorologie
Dominica
Dominica Meteorological NMC RA IV / Roseau Washington |CBS
Services
Domlnlgan Oficina Nac_lgnal de NMC RA IV / Santo Domingo |Washington |CBS
Republic |Meteorologia
Instituto Nacional de
Dominican Recursos . .
Republic Hidraulicos NHS RA IV / Santo Domingo |Washington |CHy
(INDRHI)
Instituto Nacional de
Ecuador [Meteorologia e NMC RA 1l / Quito Brasilia CBS
Hidrologia
The Egyptian
Egypt |Meteorological NMC RA | / Cairo Casablanca |CBS
Authority
Servicio Nacional de
El Salvador Estudios NMC RA IV / San Salvador Washington |CBS
Territoriales
Eritrea Civi Aylatlon NMC RA | / Asmara Casablanca |CBS
Authority
Estonian
| .
Estonia Meteorological and | RA VI / Tallinn TBD  |CBS
Hydrological
Institute
National
Ethiopia |Meteorological NMC RA |/ Addis Ababa Casablanca |CBS
Services Agency
Fiji g”' Meteorological - 1\ RA V / Nadi Melbourne  |CBS
ervice
Finnish
Finland |Meteorological NMC RA VI / Helsinki \(/)VfIfEe-;/;ICShC CBS

Institute
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Member / [centre Name GTS Centre Location Principal Constituent.

Organization Function Region/City GISC Body
[Météo-France WSO (Wallis . WE-VGISC

France (Wallis and Futuna) Jand Futuna) RAV/Wallis and Futuna Toulouse CBS
Météo-France WSO (St. .

France (St. Pierre and Pierre and RA IV/ St. Pierre and WE-VGISC CBS

. . Miguelon Toulouse
Miquelon) Miquelon)
Ivétéo- -

France Méteo Frgnce WSO . RA | / La Reunion WE-VGISC CBS
(La Reunion) (Reunion) Toulouse
|Météo-France WSO - WE-VGISC

France (Martinique) (Martinique) RA IV / Martinique Toulouse CBS
|Météo-France WSO

France (Kerguelen Islands) |(Kerguelen JRA V /Kerguelen ¥VE'VGISC CBS

oulouse
Islands)
|Météo-France WSO
(Guadeloupe, (Guadeloupe R
France St. Martin, , St. Martin, I\Rﬂgrlt?é/gtuaBiﬂﬁglizerﬁSt ¥\£)E|E)/L(JBSIGSC CBS
St. Barthelemy) St. T y
Barthelemy)
|Météo-France WSO
France (French Guiana)  |(French  |RAIIl/French Guiana  |WE-VGISC  |cps
) Toulouse
Guiana)
|Météo-France WSO . WE-VGISC

France (Clipperton) (Clipperton) RAIV// Clipperton Toulouse CBS
Maran i

France Météo-France NMC RA VI / Toulouse WE-VGISC |cpg
(Toulouse) Toulouse

French |Météo-France

. (Polynesie NMC RA V / Papeete Melbourne |CBS

Polynesia .

Francaise)
Direction de la

Gabon [Météorologie NMC RA | / Libreville Casablanca |CBS
Nationale

Gambia Department of NMC RA | / Banjul Casablanca |CBS
\Water Resources

Georgia Department of NMC RA VI / Thilisi TBD CBS
Hydrometeorology
Deutscher

Germany \Wetterdienst NMC RA VI / Offenbach TBD CBS
Ghana
| .

Ghana poteorological  INmc RA I/ Accra Casablanca [CBS

ervices
Department
Hellenic National
Greece |Meteorological NMC RA VI / Athens WE-VGISC CBS
. Offenbach
Service
Instituto Nacional de
Sismologia,

Guatemala Vulcanologia, NMC RA IV / Guatemala Washington |CBS
|Meteorologia e
Hidrologia

Guinea Directiop [\lationgle NMC RA 1/ Conakry Casablanca |CBS
de la Météorologie

Guinea Bissau Me.teg)rolo.gle de NMC RA | / Bissau Casablanca |CBS
Guinée Bissau
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Member / [centre Name GTS Centre Location Principal Constituent.
Organization Function Region/City GISC Body
Hydrometeorological .
Guyana Service NMC RA 11l / Georgetown Brasilia CBS
Hait Centre national de RA IV / Port-au-Prince  [Washington |CBS
météorologie
Servicio
Honduras |Meteorologico NMC RA IV / Tegucigalpa Washington |CBS
Nacional
Hong Kong, Hong Kong
China Observatory NMC RA 1l / Hong Kong Beijing CBS
|Meteorological WE-VGISC
Hungary Service of Hungary NMC RA VI / Budapest Offenbach CBS
Icelandic
Iceland |Meteorological NMC RA VI / Reykjavik TBD CBS
Office
India India Meteorological |\ RA Il / New Delhi TBD CBS
Department
Agency for
1
Indonesia Meteorology NMC RAV / Jakarta Melbourne  |CBS
Climatology and
Geophysic
Iran. Islamic Islamic Republic of
Re ,ublic of Iran Meteorological [NMC RA Il / Tehran Tehran CBS
P Organization
Iraq '(r)aqi Meteorological |\ c RA Il / Baghdad TBD CcBS
rganization
Ireland [Met Eireann NMC RA VI / Dublin TBD CBS
Israel
Israel [Meteorological  |NmC RA VI / Tel Aviv WE-VGISC | opg
. Offenbach
Service
Servizio WE-VGISC
Italy |[Meteorologico NMC RAVI/Rome Offenbach CBS
| .
Jamaica Meteorological NMC RA IV / Kingston Washington |CBS
Service
Japan
Japan |Meteorological NMC RA 1l / Tokyo Tokyo CBS
Agency
Jordan
Jordan |Meteorological NMC RA VI / Amman CBS
TBD
Department
Kazakhstan Kazhydromet NMC RA VI / Almaty TBD CBS
Kenya
Kenya Meteorological ~ |NMC RA | / Nairobi WE-VGISC | cpg
Offenbach
Department
Kiribati NMC
Kiribati Meteorological (Phoenix RA V / South Tarawa Melbourne  |CBS
Service Islands)
Kuwait Department of NMC RA II / Kuwait City TBD CcBS
Meteorology
Main
Kyrgyzstan Hydrometeorological [NMC RA 1l / Bishkek TBD CBS

Administration
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Member / [centre Name GTS Centre Location Principal Constituent.

Organization Function Region/City GISC Body

Lao People's  |Department of

Democratic |Meteorology and NMC RA Il / Vientiane TBD CBS

Republic Hydrology
Latvian

. Environment, . WE-VGISC

Latvia Geology and NMC RA VI /Riga Offenbach CBS
|Meteorology Agency

Lebanon service NMC RA VI / Beirut TBD CBS
|Météorologique
Lesotho

Lesotho Meteorological NMC RA | / Maseru Pretoria CBS
Services

Liberia [Ministry of TransportjNMC RA | / Monrovia Casablanca |CBS
Libyan National

Libya Meteorological NMC RA I/ Tripoli Casablanca |CBS
Centre
Lithuanian

Lithuania Hydrometeorological [NMC RA VI / Vilnius TBD CBS
Service
Administration de

Luxembourg I'Aéroport de NMC RA VI / Luxembourg TBD CBS
Luxembourg

Macao, China  [Meteorological and |y RA Il / Macau TBD CBS
Geophysical Bureau
Direction de la

Madagascar  |[Météorologie et de |[NMC RA | / Antananarivo Casablanca |CBS
I'Hydrologie
Malawi

Malawi Meteorological NMC RA | / Lilongwe Pretoria CBS
Services
Malaysian

Malaysia Meteorological NMC RA'V / Kuala Lumpur Melbourne  |CBS
Department

Maldives Department of |y \1c RA Il / Malé TBD CBS
Meteorology
Direction Nationale

Mali de la Météorologie |NMC RA I/ Bamako Casablanca |CBS
du Mali
|Meteorological

Malta Office NMC RA VI / Valletta TBD CBS

Mauritania Offige Natiqnal de NMC RA | / Nouakchott Casablanca |CBS
|Météorologie
Mauritius

Mauritius Meteorological NMC RA | / Port Louis Casablanca |CBS
Services
Servicio

Mexico |Meteoroldgico NMC RA IV / Mexico City Washington |CBS
Nacional

Micronesia, FSM Weather

Federated Station N/A RA V / Palikir Melbourne |CBS

States of
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Organization

Centre Name

GTS
Function

Centre Location
Region/City

Principal
GISC

Constituent.
Body

Monaco

Mission Permanente
de la Principauté de
Monaco

NMC

RA VI / Monaco

TBD

CBS

Mongolia

National Agency for
Meteorology,
Hydrology and
Environment
Monitoring

NMC

RA Il / Ulaanbaatar

Beijing

CBS

Montenegro

Hydrometeorological
Institute of
Montenegro

NMC

RA VI / Podgorica

WE-VGISC
Offenbach

CBS

Morocco

Direction de la
Météorologie
Nationale

NMC

RA | / Casablanca

Casablanca

CBS

Mozambique

Instituto Nacional de
Meteorologia

NMC

RA | / Maputo

Pretoria

CBS

Myanmar

Department of
Meteorology and
Hydrology

NMC

RA 1l / Yangon

TBD

CBS

Namibia

Namibia
Meteorological
Service

NMC

RA 1/ Windhoek

Pretoria

CBS

Nepal

Department of
Hydrology and
|[Meteorology

NMC

RA Il / Kathmandu

TBD

CBS

Netherlands

17

IMeteorological
Department
Curagao

NMC
(Netherlands
Antilles and
Aruba)

RA IV / Willemstad

WE-VGISC
Exeter

CBS

Netherlands?

Royal Netherlands
|Meteorological
Institute

NMC

RA VI / De Bilt

TBD

CBS

New Caledonia

|Météo-France
(Nouvelle
Calédonie)

NMC NOT

RA V / Noumea

Melbourne

CBS

New Zealand

New Zealand
National
|Meteorological
Service (Tokelau)

NMC
(Tokelau)

RA V / Tokelau

Melbourne

CBS

New Zealand

New Zealand
National
|Meteorological
Service

NMC

RA V / Wellington

Melbourne

CBS

Nicaragua

Direccién General
de Meteorologia

NMC

RA IV / Managua

Washington

CBS

Niger

Direction de la
Météorologie
Nationale

NMC

RA | / Niamey

Casablanca

CBS

Nigeria

Nigerian
Meteorological

NMC

Agency

RA | / Lagos

Casablanca

CBS

AR 638 Cuaaivny  paill A T3AT 10 g Ul aa g IS (sl 138 e 4680 gall g rAdaala -
saaall By el
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GTS
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Centre Location
Region/City

Principal
GISC

Constituent.
Body

Niue

Niue Meteorological
Service

NMC

RA V / Alofi

Melbourne

CBS

Norway

Norwegian
|Meteorological
Institute

NMC

RA VI / Oslo

TBD

CBS

Norway

Norwegian
|Meteorological
Arctic Data Centre

Arctic Data
Centre

RA VI / Oslo

TBD

CBS

Oman

Department of
|Meteorology

NMC

RA 1l / Muscat

TBD

CBS

Pakistan

Pakistan
Meteorological
Department
(Karachi)

NMC

RA 1l / Karachi

Seoul

CBS

Panama

Hidrometeorologia

NMC

RA IV / Panama City

Washington

CBS

Papua New
Guinea

Papua New Guinea
|Meteorological
Service

NMC

RA V / Port Moresby

Melbourne

CBS

Paraguay

Direccion de
|Meteorologia e
Hidrologia

NMC

RA 11l / Asuncién

Brasilia

CBS

Peru

Servicio Nacional de
|Meteorologia e
Hidrologia

NMC

RA Il / Lima

Brasilia

CBS

Philippines

Philippine
Atmospheric
Geophysical and
Astronomical
Services
Administration

NMC

RA V / Manila

Melbourne

CBS

Poland

Institute of
|Meteorology and
\Water Management

NMC

RA VI / Warsaw

TBD

CBS

Portugal

Instituto de
|Meteorologia
(Madeira)

NMC
(Madeira)

RA | / Madeira

WE-VGISC
Toulouse

CBS

Portugal

Instituto de
|Meteorologia

NMC

RA VI / Lisbon

TBD

CBS

Qatar

Civil Aviation
Authority

NMC

RA Il / Doha

Jeddah

CBS

Qatar

Civil Aviation
Authority

Aviation
Centre

RA Il / Doha

Jeddah

CAeM

Republic of
Korea

Korea
|Meteorological
Administration

NMC

RA 1l / Seoul

Seoul

CBS

Republic of
Moldova

Serviciul
Hidrometeorologic
de Stat Moldova

NMC

RA VI / Kishenev

Moscow

CBS

Romania

National
Meteorological
Administration

NMC

RA VI / Bucharest

WE-VGISC
Offenbach

CBS
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Member / [centre Name GTS Centre Location Principal Constituent.
Organization Function Region/City GISC Body
Russian Federal
Russian Service for
. Hydrometeorology [NMC RA VI / Moscow Moscow CBS
Federation -
and Environmental
|Monitoring
Rwanda
Rwanda Meteorological NMC RA | / Kigali Casablanca |CBS
Service
Saint Lucia
Saint Lucia |Meteorological NMC RA IV / Castries Washington |CBS
Service
Samoa g_am(_)a Meteorology NMC RA V / Apia Melbourne |CBS
ivision
Sap Tome and Ins’t@ut Nat|_onal de NMC RA |/ Sao Tome Casablanca |CBS
Principe |[Météorologie
Presidency of
Saudi Arabia  |Meteorology and NMC RA 11/ Jeddah Jeddah CBS
Environment
Direction de la
Senegal Météorologie NMC RA | / Dakar Casablanca |CBS
Nationale
Republic
Serbia Hydrometeorological [NMC RA VI / Belgrade WE-VGISC | pg
) : Offenbach
Service of Serbia
National
Seychelles |Meteorological NMC RA I/ Victoria Casablanca |CBS
Services
Sierra Leone  [Meteorological s RA | / Freetown Casablanca [CBS
Department
| .
Singapore hSAetgoroIoglqa! NMC RA 'V / Singapore Melbourne |CBS
ervices Division
Slovak
Slovakia Hydrometeorological [NMC RA VI / Bratislava TBD CBS
Institute
. |Meteorological A
Slovenia Office NMC RA VI / Ljubljana TBD CBS
Solomon Solomon Islands
|Meteorological NMC RA 'V / Honiara Melbourne |CBS
Islands .
Service
Somalia Permanent Mission 1\ RA | / Mogadiscio Casablanca |CBS
of Somalia
South Africa South African. NMC RA |/ Pretoria Pretoria CBS
\Weather Service
Agencia Estatal de |[NMC
Spain |Meteorologia (Canary RA | / Santa Cruz Casablanca |CBS
(Canary Islands) Islands)
. Agencia Estatal de ;
Spain [Veteorologia NMC RA VI / Madrid TBD CBS
Sri Lanka Department of NMC RA Il / Colombo New Delhi  |cBS
Meteorology
Sudan
Sudan Meteorological NMC RA 1/ Khartoum Pretoria CBS

Authority
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Member / [centre Name GTS Centre Location Principal Constituent.

Organization Function Region/City GISC Body

Suriname [Meteorological NMC RA Il / Paramaribo Brasilia CBS
Service
Swaziland

Swaziland |Meteorological NMC RA | / Manzini Pretoria CBS
Service
Swedish
[Meteorological and . WE-VGISC

Sweden Hydrological NMC RA VI / Norrkdping Offenbach CBS
Institute

Switzerland  [VeteoSwiss NMC RA VI / Zurich WE-VGISC  [~pg

Offenbach
. Ministry of Defence

Syrian Arab Meteorological NMC RA VI / Damascus CBS

Republic TBD
Department
[Main Administration
of

Tajikistan Hydrometeorology [NMC RA 1l / Dushanbe TBD CBS
and Monitoring of
the Environment

Thailand Thai Meteorological |\\1c RA Il / Bangkok TBD CBS
Department

The former Republic

'Yugoslav Hydrometeorological . WE-VGISC

Republic of Institute NMC RAVI/ Skopje Offenbach CBS

Macedonia
Dirrecto Nacional

Timor-Leste |Meteorologia e NMC RA V / Dili Melbourne  |CBS
Geofisica
Direction de la

Togo |Météorologie NMC RA I/ Lomé Casablanca |CBS
Nationale
Tonga

Tonga |Meteorological NMC RA V / Nuku'Alofa Melbourne  |CBS
Service

Trinidad and  Meteorological NMC RA IV /Portof Spain  |Washington |CBS

Tobago Service

. National Institute of .

Tunisia NMC RA |/ Tunis Casablanca |CBS
[Meteorology
Turkish State

Turkey |Meteorological NMC RA VI / Ankara TBD CBS
Service

Turkmenistan [ \dministration of RA Il / Ashgabad TBD CBS
Hydrometeorology

Uganda Department of NMC RA 1/ Entebbe Casablanca |CBS
|Meteorology
Ukrainian

Ukraine Hydrometeorological [NMC RA VI / Kiev Moscow CBS
Center

United Arab - [Meteorological - ¢ RA 11 / Abu Dhabi TBD cBsS

Emirates Department
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Member / [centre Name GTS Centre Location Principal Constituent.
Organization Function Region/City GISC Body
United Kingdom |[Met Office WSO (St
of Great Britain |(St. Helena Island) Helena ) RA |/ Jamestown WE-VGISC CBS
and Northern Island) Exeter
Ireland
United Kingdom |[Met Office WSO
of Great Britain |(Pitcairn Islands) (Pitcairmn RA V / Adamstown WE-VGISC CBS
and Northern Islands) Exeter
Ireland
United Kingdom |[Met Office
of Great Britain |(Gibraltar) WSO . WE-VGISC
and Northern (Gibraltar) RAVI/ Gibraltar Exeter CBS
Ireland
United Kingdom |Met Office
of Great Britain |(Bermuda) WSO WE-VGISC
and Northern (Bermuda) RAIV/Bermuda Exeter CBS
Ireland
United Kingdom |[Met Office WSO
of Great Britain |(Ascension Island) (Ascension |RA 1/ Ascension WE-VGISC CBS
and Northern Island) Exeter
Ireland
United Kingdom |Met Office
of Great Britain |(Exeter) NMC RA VI / Exeter WE-VGISC CBS
and Northern Exeter
Ireland
. ._[Tanzania
United Republlc |Meteorological NMC RA | / Dar es Salaam WE-VGISC CBS
of Tanzania Exeter
Agency
National Oceanic
and Atmospheric
United States of JAdministration, WSO (Puerto . .
America National Weather  |Rico) RA IV / Puerto Rico Washington |CBS
Service (Puerto
Rico)
National Oceanic
and Atmospheric
United States of JAdministration, WSO (Line . .
America National Weather |Islands) RAV/Line Islands Washington  |CBS
Service (Line
Islands)
National Oceanic
. and Atmospheric
;J\rr:’;ergjcaStates of Administration, NMC RA IV / Silver Springs Washington |CBS
National Weather
Service
Uruguay Direccion Nacional RA Il / Montevideo Brasilia CcBS
de Meteorologia
Uzbekistan Uzhydromet NMC RA Il / Tashkent Seoul CBS
Vanuatu
\VVanuatu |Meteorological NMC RA V / Port Vila Melbourne |CBS
Services
\Venezuela, Servicio de
Bolivarian Meteorologia de la |[NMC RA 1l / Maracay Brasilia CBS

Republic of

Aviacion
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Member / [centre Name GTS Centre Location Principal Constituent.
Organization Function Region/City GISC Body
. Hydrometeorological .

Viet Nam Service NMC RA 1l / Hanoi TBD CBS
Yemen

'Yemen |Meteorological NMC RA 1l / Sanaa Jeddah CBS
Service
Zambia

Zambia |Meteorological NMC RA | / Lusaka Casablanca |CBS
Department
Zimbabwe

Zimbabwe Metgorologlcal NMC RA | / Harare Pretoria CBS
Services
Department

List of acronyms used in table b3
NMC National Meteorological Centre
WSO Weather Service Office

RA Regional Association
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Fredrick R. BRANSKI (United States of America)

Sue L. BARRELL (Ms) (Australia)

Representatives of WMO Members
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Principal Delegate
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Delegate
Delegate
Delegate
Delegate
Delegate
Delegate
Delegate

Principal Delegate
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Delegate

President
Vice-president
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