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INTRODUCTION

PURPOSE

1. The Manual on the Global Data-processing and Forecasting System is issued in accordance with a decision of Seventh
Congress.

2. This Manual is designed:
(a) To facilitate cooperation in data-processing and forecasting among Members;

(b)  To specify obligations of Members in the implementation of the World Weather Watch (WWW) Global Data-
processing and Forecasting System (GDPES);

(¢)  To ensure adequate uniformity and standardization in the practices and procedures employed in achieving (a) and
(b) above.

3. The Manual consists of Volumes I and II, which deal with global and regional aspects, respectively. Volume I of the
Manual consists of Part [ (Organization and functions of the GDPFS), Part II (Data-processing and forecasting aspects) and Part III
(Data management aspects), which contain regulatory material for the global aspects of the WWW Global Data-processing and
Forecasting System. The regulatory material stems from recommendations of the Commission for Basic Systems (CBS) as well as
from decisions taken by Congress and the Executive Council.

4. Volume I of the Manual - Global aspects — forms part of the Technical Regulations and is referred to as Annex IV to the
Technical Regulations (WMO-No. 49).

TYPES OF REGULATIONS

S. Volume I of the Manual contains both standard practices and procedures and recommended practices and procedures. The
definitions of these two types in the Manual are as follows:

The standard practices and procedures:
(a)  Shall be the practices and procedures which it is necessary that Members follow or implement; and therefore

(b)  Shall have the status of requirements in a technical resolution in respect of which Article 9 (b) of the Convention
is applicable; and

(¢)  Shall invariably be distinguished by the use of the term “shall” in the English text, and by suitable equivalent
terms in the French, Russian and Spanish texts.

The recommended practices and procedures:
(@)  Shall be the practices and procedures which it is desirable that Members follow or implement; and therefore

(b)  Shall have the status of recommendations to Members to which Article 9 (b) of the Convention shall not be
applied; and

(¢)  Shall be distinguished by the use of the term “should” in the English text (except where specifically otherwise
provided by decision of Congress) and by suitable equivalent terms in the French, Russian and Spanish texts.

6. In accordance with the above definitions, Members shall do their utmost to implement the standard practices and
procedures. In accordance with Article 9 (b) of the Convention and in conformity with the provisions of Regulation 127 of the
General Regulations, Members shall formally notify the Secretary-General, in writing, of their intention to apply the standard
practices and procedures of the Manual, except those for which they have lodged a specific deviation. Members shall also inform
the Secretary-General, at least three months in advance, of any change in the degree of their implementation of a standard practice
or procedure as previously notified and of the effective date of the change.

7. With regard to the recommended practices and procedures, Members are urged to comply with these, but it is not
necessary to notify the Secretary-General of non-observance.

8. In order to clarify the status of the various regulatory material, the standard practices and procedures are distinguished
from the recommended practices and procedures by a difference in typographical practice as indicated in the editorial note.
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NOTES AND ATTACHMENTS

9. Certain notes are included in the Manual for explanatory purposes. They do not have the status of the annexes to the
Technical Regulations.

10. A number of detailed guidelines, specifications and formats of data-processing practices and procedures are included
in the Manual. Taking into account the rapid development of data-processing and forecasting techniques and the increasing
requirements of WWW and other WMO programmes, these guidelines etc. are given in “attachments” to the Manual and do
not have the status of the annexes to the Technical Regulations. This will enable the Commission for Basic Systems to update
them as necessary.

11. Volume II of the Manual - Regional aspects — does not form part of the Technical Regulations.

12. The words “shall” and “should” in the attachments and in Volume II have their dictionary meanings and do not have
the regulatory character mentioned in paragraph 5 above.

13. In this Manual, the term “forecast” is used throughout to indicate a meteorological prediction in word or chart form.
This is in accordance with the wording used in the amendments to the Technical Regulations adopted by the extraordinary
session (1976) of CBS and approved by the Executive Committee* (paragraph 3.1.1.6 of the Abridged Final Report, EC-XXIX).
However, it is recognized that the term “prognosis” is used inter changeably with “forecast” in some parts of the Technical
Regulations.

* By its Resolution 42 (Cg-1X), Ninth Congress (1983) changed the name of the Executive Committee to Executive Council.




PART I

ORGANIZATION AND FUNCTIONS OF THE GLOBAL DATA-PROCESSING AND

FORECASTING SYSTEM

1. PURPOSE OF THE GLOBAL DATA-PROCESSING AND FORECASTING SYSTEM (GDPES)

The main purpose of the GDPFS shall be to prepare and make available to Members in the most cost-effective way
meteorological analyses and forecasting products. The design, functions, organizational structure and operations of the
GDPFS shall be in accordance with Members’ needs and their ability to contribute to, and benefit from, the system.

. FUNCTIONS OF THE GDPFS
2.1 The real-time functions of the GDPFS shall include:

(@)

Pre-processing of data, e.g. retrieval, quality control, decoding, sorting of data stored in a database for use
in preparing output products;

(b) Preparation of analyses of the three-dimensional structure of the atmosphere with up-to-global coverage;

(c) Preparation of forecasting products (fields of basic and derived atmospheric parameters) with up-to-global
coverage;

(d) Preparation of ensemble prediction system (EPS) products;

(e) Preparation of specialized products such as limited area very-fine mesh short-, medium-, extended- and
long-range forecasts, regional climate watches, and tailored products for marine, aviation, environmental
quality monitoring and other purposes;

(H Monitoring of observational data quality;

(§) Post-processing of NWP data using workstation and PC-based systems with a view to producing tailored
value added products and generation of weather and climate forecasts directly from model output.

2.2 The non-real-time functions of the GDPES shall include:

(@) Preparation of special products for climate-related diagnosis (e.g. 10-day or 30-day means, summaries, fre-
quencies, anomalies and historical reference climatologies) on a global or regional scale;

(b) Intercomparison of analysis and forecasting products, monitoring of observational data quality, verification
of the accuracy of prepared forecast fields, diagnostic studies and NWP model development;

() Long-term storage of GOS data and GDPFS products, as well as verification results for operational and
research use;

(d) Maintenance of a continuously-updated catalogue of data and products stored in the system;

(e) Exchange between GDPES centres of ad hoc information via distributed databases;

(H Conduct of workshops and seminars on the preparation and use of GDPFS output products.

3. ORGANIZATION OF THE GDPFS

The GDPES shall be organized as a three-level system of World Meteorological Centres (WMCs), Regional
Specialized Meteorological Centres (RSMCs) and National Meteorological Centres (NMCs), which carry out GDPFS func-
tions at the global, regional and national levels, respectively. The GDPFS shall also support other WMO Programmes and
relevant programmes of other international organizations in accordance with policy decisions of the Organization.

FUNCTIONS OF GDPFS CENTRES
4.1 The general functions of GDPFS centres shall be as follows:

41.1 World Meteorological Centres (WMCs)

These shall consist of centres applying sophisticated high-resolution global NWP models (including ensemble
prediction system) and preparing for distribution to Members and other GDPEFS centres the following products:

(@)

Global (hemispheric) analysis products;
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(b) Short-, medium-, extended- and long-range forecasts and products with a global coverage, but presented
separately, if required, for:

(i) The tropical belt;
(ii) The middle and high latitudes or any other geographical area according to Members’ requirements;
() Climate-related diagnostic products, particularly for tropical regions.

WMCs shall also carry out verification and intercomparison of products, support the inclusion of research results into
operational models and their supporting systems, and provide training courses on the use of WMC products.

41.2 Regional Specialized Meteorological Centres (RSMCs)

4.1.2.1  Centres with geographical specialization

These shall be either existing national or regional centres which have accepted responsibilities by multilateral or
regional agreement, or centres implemented by a joint cooperative effort by several countries in a Region. The functions
of RSMCs with geographical specialization shall include:

(@) Providing the interface between WMCs and NMCs by formatting and distributing global products to meet
the needs in a particular Region;

(b) Providing regional analysis and forecasting products for 12-48 hours, for designated areas;

() Providing meteorological assistance to United Nations humanitarian missions, in the event the relevant
associated NMC is facing an emergency or is in catastrophic distress and out of service, as specified in
Appendix I-5;

(d) Coordinating with other RSMCs as appropriate.

4.1.2.2  Centres with activity specialization
The functions of RSMCs with activity specialization shall include, inter alia:
(@) Providing long-, extended- and/or medium-range forecasting products;
(b) Providing advisories for tropical cyclones, severe storms and other dangerous weather phenomena;

() Providing tailored specialized products, including atmospheric sand and dust storm forecasts, to serve users
in a particular area;

(d) Providing trajectories and atmospheric transport modelling products, including backtracking, in case of
environmental emergencies;

(e) Providing information on prolonged adverse weather conditions, including drought monitoring;

(H Undertaking activities related to the WCP and other WMO international programmes. This includes provid-
ing climate diagnostic, climate analysis and prediction products to assist in climate monitoring.

4.1.2.3 RSMC:s shall also carry out verification and intercomparison of products and arrange regional workshops and
seminars on centres’ products and their use in national weather forecasting. RSMCs with geographical and activity spe-
cialization shall be co-located where possible.

4124 RSMCs designated by WMO for the provision of atmospheric transport model products shall implement
the Regional and Global Arrangements and related procedures as found in Appendix I-3 and/or backtracking in
Appendix I-6, respectively.

4.1.2.5 Centres designated by WMO for the provision of global long-range forecasts are called Global Producing Centres for Long-
range Forecasts (GPCs). Centres designated by WMO for the provision of regional long-range forecasts and other regional climate
services, or groups of centres that collectively provide these forecasts and services in a distributed network, are called Regional
Climate Centres (RCCs) or RCC-Networks, respectively (see Part II, 1.4.1.2 (e), Note).

4.1.2.6 The designated WMCs and RSMCs are given in Appendix I-1 and the procedures for broadening the functions of existing
RSMC:s and for designating new RSMCs are given in Appendix I-2.

NOTE:  Guidelines to review the status of RSMCs with geographical specialization are given in Attachment L.1.
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4.1.3 National Meteorological Centres (NMCs)
4.1.3.1 The NMCs carry out functions to meet their national and international requirements. Typically, the functions of NMCs
include the preparation of:

(@) Nowcasts and very short-range forecasts;

(b)  Short-, medium-, extended- and long-range forecasts by applying objective or subjective interpretation methods to
products received from World and Regional Specialized Meteorological Centres or by integrating regional models
using boundary conditions based on these products;

(¢)  Special application-user products, including warnings of severe weather, climate and environmental quality moni-
toring and prediction products;

(d) Specific products and their delivery in support of United Nations humanitarian missions as specified in
Appendix I-5;

(¢) Non-real-time climate-related analyses and diagnosis.

NMCs should be linked via suitable terminals to computer systems at other GDPFS centres in order to carry out inter-
processing activities between centres, according to bilateral or multilateral agreements among Members. The definition of forecast
ranges is given in Appendix [-4.

4.1.3.2 The basic organization of the GDPES is also given in the Technical Regulations (WMO-No. 49), Volume I, Part [, 2.
NOTES:

(1)  The national data-processing and forecasting activities may also be concerned with large-scale analyses and forecasts.

(

2)
(3)  Procedures for the elaboration of observational data requirements are given in Attachment 1.2.
4

42 The above functions of the various centres shall not affect the status of any international commitments of
Members for support to shipping and aviation, nor determine the manner in which Members execute these responsibilities.

Detailed specifications of the real-time and non-real-time functions of WWW centres are given in Parts II and III, respectively.

In some instances, WMCs, RSMCs and NMCs are co-located and the functions of one centre are included in those of the other.







APPENDIX I-1

LOCATION OF WMCs AND RSMCs WITH GEOGRAPHICAL SPECIALIZATION AND
RSMCs WITH ACTIVITY SPECIALIZATION

1. The WMCs are located at:

Melbourne (southern hemisphere only)
Moscow
Washington

2. The RSMCs with geographical specialization are located at:

Algiers Khabarovsk Pretoria

Beijing Melbourne Rome

Brasilia Miami Tashkent

Buenos Aires Montreal Tokyo

Cairo Moscow Tunis/Casablanca
Dakar Nairobi Washington
Darwin New Delhi Wellington
Exeter Novosibirsk

Jeddah Offenbach

Broadened RSMC functions:

Offenbach - Provision of ultraviolet-index forecasts for Region VI (Europe)

3. The RSMCs with activity specialization are the following:
RSMC Nadi - Tropical Cyclone Centre
RSMC New Delhi - Tropical Cyclone Centre
RSMC Miami - Hurricane Centre
RSMC Tokyo - Typhoon Centre
RSMC La Réunion - Tropical Cyclone Centre
RSMC Honolulu - Hurricane Centre

RSMC European Centre for Medium-Range Weather Forecasts (RSMC ECMWF)

Provision of atmospheric sand and dust storm forecasts (ASDF)

RSMC-ASDF Barcelona

Provision of atmospheric transport modelling (for environmental emergency response and/or backtracking)
RSMC Beijing
RSMC Exeter
RSMC Melbourne
RSMC Montreal
RSMC Obninsk
RSMC Offenbach (backtracking only)
RSMC Tokyo
RSMC Toulouse
RSMC Vienna (backtracking only)
RSMC Washington
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Global Producing Centres for Long-range Forecasts
GPC Beijing
GPC CPTEC (Brazil)
GPC Exeter
GPC Melbourne
GPC Montreal
GPC Moscow
GPC Pretoria
GPC Seoul
GPC Tokyo
GPC Toulouse
GPC Washington
GPC ECMWF

Regional Climate Centres providing regional long-range forecasts and other regional climate services
RCC Beijing (RA 1I)
RCC Tokyo (RA II)
RCC Moscow (RA II)
RCC Network (RA VI): De Bilt Node on Climate Data Services, Offenbach Node on Climate Monitoring, and

Toulouse and Moscow Node on Long-range Forecastings

NOTES:

1)
2

RCC Moscow (RA II) - North Eurasian Climate Centre (NEACC).

The RA VI RCC Network consists of three nodes: (a) Climate Data Services, led by KNMI, Netherlands; (b)
Climate Monitoring, led by DWD, Germany, and (c) Long-range Forecasting, jointly led by Météo-France
and ROSHYDROMET, Russian Federation. These lead centres are fully responsible for discharging the man-
datory functions of the RCC Network, with the support of the following contributing NMHSs:

RA VI RCC node on Climate Data Services:

KNMI/Netherlands (lead), Météo-France/France, OMSZ/Hungary, met.no/Norway, RHMS/Serbia, SMHI/
Sweden and TSMS/Turkey;

RA VI RCC node on Climate Monitoring:

DWD/Germany (lead), Armstatehydromet/Armenia, Météo-France/France, KNMI/Netherlands, RHMS/Serbia
and TSMS/Turkey;

RA VI RCC node on Long-range Forecasting:

Meétéo-France/France and ROSHYDROMET/Russian Federation (joint lead), met.no/Norway, RHMS/Serbia
and TSMS/Turkey;

Overall coordination:

DWD/Germany is responsible for the overall coordination of the WMO RA VI RCC Network.
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PROCEDURES FOR BROADENING THE FUNCTIONS OF EXISTING RSMCs

AND FOR DESIGNATION OF NEW RSMCs

The procedures are as follows:

1.

Establishment of a statement of requirements for WWW products and services initiated and endorsed by the
WMO constituent body or bodies concerned.

Identification of capabilities of relevant existing RSMCs and/or candidate RSMCs, to meet the requirements.
Determination in principle whether there is a requirement to:

(a)  Broaden the functions of an existing RSMC; and/or

(b)  Establish a new RSMC.

Formal commitment by a Member or a group of cooperating Members to fulfil the required function(s) of a
centre;

o The prospective RSMC should:

(a)  Establish a closely defined relationship between the RSMC and the WWW Meteorological
Centres as users of RSMC products;

(b)  Commit itself to make available a set of products and services designed to meet the given require-
ments, where appropriate, in terms of specific forecast parameters and formats, the frequency of
their issue and targets for timeliness, overall reliability and quality;

—_
o
~

Propose method(s) and procedures by which such products and services will be delivered;

—
Y
Ny

Propose method(s) and procedures by which ongoing performance will be assessed (e.g. by veri-
fication);

() Propose method(s) by which particular WWW Meteorological Centres’ changing requirements
could be made known and improvements in operational performance introduced by the RSMC;

(N Address the question of contingency and back-up arrangements to cover situations where the
RSMC may not be able to provide the required services.

Demonstration of the capabilities to CBS and the constituent body or bodies referred to under (1);

. The prospective RSMC should expect to demonstrate its general capabilities of relevance to the service
to be offered (such as access to relevant data and processing capability), its ability to meet the above
commitment and the suitability of its other proposals.

Recommendation by CBS to include in the Manual on the GDPFS:
(@)  The new function(s) of the existing centre; or
(b)  The identification and function(s) of the new centre.

Acceptance of the CBS recommendation by Congress or the Executive Council.
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REGIONAL AND GLOBAL ARRANGEMENTS FOR THE PROVISION OF TRANSPORT
MODEL PRODUCTS FOR ENVIRONMENTAL EMERGENCY RESPONSE

SUPPORT FOR NUCLEAR ENVIRONMENTAL EMERGENCY RESPONSE

NOTIFICATION OF WMO

In the framework of the Convention on Early Notification of a Nuclear Accident, the International Atomic Energy
Agency (IAEA) informs the WMO Secretariat and RTH Offenbach (Germany) of the status of the emergency. If
needed, the IAEA will request support from the WMO RSMC:s. Beginning with a site area emergency, RTH Offenbach
will disseminate the EMERCON messages on the GTS in the form of an alphanumeric bulletin in plain-text English
language under the abbreviated heading WNXXO01 IAEA for global distribution to the NMCs/RSMCs (see also the
WMO Manual on the Global Telecommunication System, WMO-No. 386).

When the IAEA no longer requires WMO RSMC support, the IAEA will send an EMERCON termination mes-
sage to the RSMCs, the WMO Secretariat and RTH Offenbach. RTH Offenbach will disseminate the EMERCON
termination message on the GTS in the form of an alphanumeric bulletin in plain-text English language under the
abbreviated heading WNXXO01 IAEA for global distribution to the NMCs/RSMCs.

REGIONAL ARRANGEMENTS

The RSMCs designated by WMO for the provision of atmospheric transport model products for nuclear environmental
emergency response shall:

1. Provide products only when either the delegated authority! of any country in the RSMC region of responsi-
bility or the IAEA requests RSMC support. Upon receipt of a request from the delegated authority2 or from the
IAEA, the RSMC shall provide basic information to the National Meteorological Service of that country or to
the IAEA, respectively. If multiple requests are received, highest priority will be given to IAEA requests.

2. Upon receipt of a first request for products related to a nuclear incident and in the absence of a prior notifi-
cation by the IAEA, inform the WMO Secretariat, all designated RSMCs and the IAEA of the request.

3. For an IAEA request sent to the RSMCs to produce and distribute products, the requested RSMCs will distribute
the basic products to the IAEA, and all RSMCs will distribute to the National Meteorological Services in the
region3 and WMO. For a request for support from a Delegated Authority and without notification by the IAEA,
basic information provided to the National Meteorological Service of the requesting country will not be
disclosed to the public in that country nor distributed by RSMCs to other National Meteorological Services.

4. Provide, on request, support and advice to the IAEA and WMO Secretariats in the preparation of public and
media statements.

5. Determine the standard set of basic products and the method of delivery in consultation with users and the
TAEA.

6. Provide product interpretation guidelines to users.

7. Provide support and technology transfer to national and regional meteorological centres that want to become

designated RSMCs.

8. Make arrangements to provide backup services. These would normally be between the two designated centres
in a region. Interim arrangements should be made by centres in regions with a single designated RSMC.

GLOBAL ARRANGEMENTS

Until such time as new RSMCs have been designated, it is proposed that Regional Association VI-designated RSMCs be respon-
sible for providing services for radiological emergencies to Regional Association I; Regional Association [V-designated RSMCs
be responsible for providing services to Regional Association III; while the Regional Association V-designated RSMC, in collab-
oration with Regional Association IV-designated RSMCs, will be responsible for providing services to Regional Association V.

L The person authorized by the Permanent Representative of the country to request RSMC support.
2 The RSMC products will be provided to the NMS Operational Contact Point designated by the Permanent Representative.
3" The basic information will normally be provided by the NMS to the IAEA national contact point.
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In cases of radiological emergencies where coordination is required between RSMCs of different regions, the RSMCs
of the region where the emergency has occurred will provide this coordination.

SUPPORT FOR NON-NUCLEAR ENVIRONMENTAL EMERGENCY RESPONSE

If support is required for response to a non-nuclear environmental emergency, related to atmospheric transport of pollutants,
the Permanent Representative with WMO of the affected country may direct its request for support to the operational con-
tact point of the designated RSMC(s) for its regional association.

1. Due to the potentially broad range of environmental emergencies, the RSMC shall consider each request with
regard to its capabilities and the suitability of its products to address the emergency requirements and will
then respond accordingly.

2. The RSMC shall inform all other designated RSMCs and the WMO Secretariat of the request and the agreed
actions.
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DEFINITIONS OF METEOROLOGICAL FORECASTING RANGES

1. Nowcasting

2. Very short-range weather forecasting

3. Short-range weather forecasting
4. Medium-range weather forecasting

S. Extended-range weather forecasting

6. Long-range forecasting

6.1

6.2

6.3

Monthly outlook

Three-month or 90-day outlook

Seasonal outlook

A description of current weather parameters and 0 to 2 hours’ descrip-
tion of forecasted weather parameters

Up to 12 hours’ description of weather parameters

Beyond 12 hours’ and up to 72 hours’ description of weather parame-
ters

Beyond 72 hours’ and up to 240 hours’ description of weather param-
eters

Beyond 10 days’ and up to 30 days’ description of weather parameters,
usually averaged and expressed as a departure from climate values for
that period

From 30 days up to two years

Description of averaged weather parameters expressed as a departure
(deviation, variation, anomaly) from climate values for that month
(not necessarily the coming month)

Description of averaged weather parameters expressed as a departure
from climate values for that 90-day period (not necessarily the coming
90-day period)

Description of averaged weather parameters expressed as a departure
from climate values for that season

In some countries, long-range forecasts are considered to be climate products.

Season has been loosely defined as December/January/February = Winter; March/April/May = Spring; etc. ... in the northern hemi-
sphere. In the tropical areas seasons may have different durations. Outlooks spanning several months such as multi-seasonal
outlooks or tropical rainy season outlooks may be provided.

7. Climate forecasting

7.1

7.2

Climate variability prediction

Climate prediction

Beyond two years

Description of the expected climate parameters associated with the
variation of interannual, decadal and multi-decadal climate anomalies

Description of expected future climate including the effects of both
natural and human influences
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ARRANGEMENTS FOR THE PROVISION OF METEOROLOGICAL ASSISTANCE TO
UNITED NATIONS HUMANITARIAN MISSIONS

The United Nations Office for the Coordination of Humanitarian Affairs (UN/OCHA) shall normally request a service
from a National Meteorological Centre (NMC) of the National Meteorological Service of the country concerned. If the
NMC is not operational, this fact shall be confirmed to the associated RSMC with geographical specialization when
requesting a service. UN/OCHA shall also specify details of the area or location for which the service is required. The
NMCs or RSMCs usually provide the products to the UN/OCHA Headquarters operation centre. The RSMCs zones of
responsibility are as specified in the annex to this appendix.

The NMC shall:

Upon receipt of a request from UN/OCHA, provide to it or its designated recipient location, basic meteoro-
logical and climate information and forecasts. The products to be provided will be negotiated with UN/OCHA, but
could consist of 72-hour public weather forecasts, severe weather advisories and warnings, longer-range outlooks, and
may include climate information for specified areas or locations in support of humanitarian missions.

The WMO Secretariat shall:

(@) Upon request, from UN/OCHA, arrange guidance in the interpretation of specialized meteorological
information and products made available by NMCs or RSMCs;

(b) Establish and maintain up-to-date NMCs operational contact points for assistance to United Nations
humanitarian missions and make these available to UN/OCHA and RSMCs;

(c) Establish and maintain up-to-date RSMCs contact points and their backups.
The RSMC with geographical specialization and its backup for the relevant zone of responsibility shall:

(@) Upon receipt of a request from UN/OCHA with confirmation that the relevant NMC of the National
Meteorological Service of a Member facing an emergency or in catastrophic distress and out of service,
provide to UN/OCHA, basic meteorological and climate information and forecasts. The products to be
provided will be negotiated with UN/OCHA, but could consist of 72-hour public weather forecasts, severe
weather advisories and warnings, and longer-range outlook and may include climate information for
specified areas or locations in support of humanitarian missions;

(b) For an ongoing requirement, determine in consultation with UN/OCHA the relevant set of climate infor-
mation, basic forecasts, their format and methods of delivery, location of delivery, depending on the
nature of the situation.

Provision of forecasts from a remote RSMC is not an ideal arrangement and the quality of the forecasts can be
expected to be reduced accordingly. The service provided should be accepted on the terms of a best effort basis and recog-
nized as such by UN/OCHA.

ANNEX

ZONES OF RESPONSIBILITY OF RSMCs FOR PROVIDING BACKUP SERVICES TO
UNITED NATIONS HUMANITARIAN MISSIONS

RSMC ZONE OF RESPONSIBILITY

REGION I

Algiers Algeria; Libyan Arab Jamahiriya; Tunisia

Cairo Egypt; Sudan

Dakar Benin; Burkina Faso; Cape Verde; Cameroon; Chad; Central African Republic; Congo; Cote d'Ivoire;

Democratic Republic of the Congo; Equatorial Guinea; Gabon; Gambia; Ghana; Guinea; Guinea-Bissau;
Liberia; Mali; Mauritania; Morocco; Niger; Nigeria; Sao Tome and Principe; Senegal; Sierra Leone; Togo;
Ascension Islands; Spain (Canary Islands); St Helena; Portugal (Madeira); Western Sahara
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RSMC

Nairobi

Pretoria

REGION II
Beijing
Jeddah
Khabarovsk
New Delhi
Novosibirsk
Tashkent
Tokyo

REGION III

Brasilia

Buenos Aires

REGION IV
Washington

Miami

REGION V
Melbourne
Darwin

Wellington

REGION VI

Exeter

Moscow

Offenbach

Rome
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ZONE OF RESPONSIBILITY
Burundi; Djibouti; Ethiopia; Kenya; Rwanda; Somalia; Uganda; United Republic of Tanzania

Angola; Comoros; Botswana; Kerguelen and New Amsterdam; Lesotho; Madagascar; Malawi; Mauritius;
Mozambique; Namibia; France (Department of La Réunion); Seychelles; South Africa; Swaziland; Zimbabwe;
Zambia

China; Democratic People’s Republic of Korea; Hong Kong, China; Macao, China; Viet Nam

Bahrain; Kuwait; Oman; Qatar; Saudi Arabia; United Arab Emirates; Yemen

Russian Federation (in RA II)

Bangladesh; Bhutan; India; Maldives; Nepal; Pakistan; Sri Lanka

Mongolia; Russian Federation

Afghanistan; Iran (Islamic Republic of); Iraq; Kazakhstan; Kyrgyzstan; Tajikistan; Turkmenistan; Uzbekistan

Cambodia; Japan; Lao People’s Democratic Republic; Myanmar; Philippines; Thailand; Republic of Korea

Brazil; Colombia; Ecuador; France (Department of French Guiana); Suriname; Venezuela (Boliviarian Republic of)

Argentina; Bolivia (Plurinational State of); Chile; Paraguay; Peru; Uruguay

Bahamas; Barbados; Belize; British Caribbean Territories; Canada; Colombia; Costa Rica; Cuba; Dominica;
Dominican Republic; France (Martinique, Guadeloupe, Saint Pierre and Miquelon); Guatemala; Guyana;
Haiti; Honduras; Jamaica; Mexico; Netherlands Antilles; Nicaragua; Panama; Saint Lucia; Trinidad and
Tobago; United States of America; Venezuela (Boliviarian Republic of)

El Salvador

Australia
Brunei Darussalam; Indonesia; Malaysia; Papua New Guinea; Singapore; Solomon Islands

Cook Islands; Fiji; French Polynesia; Kiribati; New Caledonia; New Zealand; Niue; Pitcairn; Tokelau; Tonga;
Tuvalu; Vanuatu; Wallis and Futuna; Western Samoa

Gibraltar; Denmark (Greenland); Iceland; Ireland; Netherlands; United Kingdom of Great Britain and
Northern Ireland

Albania; Armenia; Azerbaijan; Belarus; Cyprus; Georgia; Jordan; Montenegro; Poland; Romania; Republic of
Moldova; Russian Federation (in RA VI); Serbia; Ukraine

Austria; Belgium; Bosnia and Herzegovina; Bulgaria; Czech Republic; Croatia; Denmark; Estonia; the former
Yugoslav Republic of Macedonia; Germany; Hungary; Israel; Finland; France; Latvia; Lithuania; Luxembourg;
Norway; Portugal; Slovakia; Slovenia; Spain; Sweden; Switzerland

Greece; Italy; Lebanon; Malta; Syrian Arab Republic; Turkey
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REGIONAL AND GLOBAL ARRANGEMENTS FOR
ATMOSPHERIC BACKTRACKING

NOTIFICATION

In the framework of the cooperation agreement between the Preparatory Commission for the Comprehensive Nuclear-
Test-Ban Treaty Organization (CTBTO) and WMO that entered into force on 11 July 2003, the Provisional Technical
Secretariat (PTS) notifies the RSMCs designated for the provision of atmospheric backtracking products and the WMO
Secretariat in case that anomalous radionuclide measurements occur in the International Monitoring System. The noti-
fication will be in the form of an electronic mail message that will specify the coordinates of the requested stations as
well as start and stop of the measurements. The measurement scenario will not be revealed.

GLOBAL ARRANGEMENTS FOR ALL RSMCs TO DISTRIBUTE THE PRODUCTS TO CTBTO

1.

All notified RSMCs shall acknowledge the receipt of the request and deliver the requested atmospheric back-
tracking products in electronic form and in the predefined format to a server specified by CTBTO/PTS as part
of the notification.

The products shall be delivered as fast as technically possible within defined timelines.

Every participating RSMC that is temporarily unable to honour the request should notify CTBTO/PTS and the
WMO Secretariat as soon as possible, but in any case within 24 hours. The contact officer of the PTS is speci-
fied in the electronic mail message.

Requests for support from the PTS are considered confidential and must not be disclosed.

REGIONAL ARRANGEMENTS FOR ONE OR MORE RSMCs TO DISTRIBUTE PRODUCTS TO AN NMHS

If support is required for response to an incident requiring backtracking using atmospheric transport models, then the
Permanent Representative with WMO, or the person authorized of the requesting country may direct the request for
support to the operational contact point of the designated RSMC(s) for its regional association.

1.

The RSMC shall consider each request with regard to its capabilities and the suitability of its products to
address the requirements and will then respond accordingly.

The RSMC shall inform the WMO Secretariat of the request and the agreed actions, and may inform all other
designated RSMCs of the request.

The RSMC products will be provided to the NMS Operational Contact Point designated by the Permanent
Representative.
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GUIDELINES TO REVIEW THE STATUS OF RSMCs WITH GEOGRAPHICAL SPECIALIZATION

1. RSMC CAPABILITIES TO BE REVIEWED

Taking into account the functions to be performed by designated RSMCs with geographical specialization, their
capabilities will be examined under three aspects: their ability to communicate with other centres, their access to computing
facilities to achieve specific tasks, and their ability to issue the products which are requested by the users.

Telecommunication aspects

In order to play fully their role, existing RSMCs have to be linked with neighbouring centres. The following type of
links are necessary for the effective implementation of their assignments:

(@)  Medium- or high-speed lines connecting the RSMC and the appropriate WMC, as well as the RSMC which is
chosen to provide backup assistance;

(b) Lines with sufficient bandwidth to transmit the products issued by the RSMC to the users in the correspon-
ding NMCs.

Computing facilities aspects

The computing facilities available in existing RSMCs with geographical specialization must have enough power to
enable:

(a) Preprocessing of observational data including data in binary data representation forms;
(b)  Objective analysis and NWP models over the geographical responsibility area;
(c)  Postprocessing of data including display in the form of charts, time-series, tables, as well as the generation of

products in binary data representation forms.

Product aspects
In order to fulfil their responsibilities, the RSMCs have to provide several products to the users, some of which are:

(a) Gridded fields or local forecasts in the form of maps, time-series, GRID/GRIB and BUFR messages;
(b) Elaborated technical guidance (maps and directives);

(c)  Verification of the quality of the products by means of CBS approved procedures.

2. DOCUMENTS TO BE PRODUCED BY RSMCS

In order to demonstrate their capabilities to perform the activity related to geographical specialization, the docu-
mentation to be provided by the RSMCs should include the following:

(a) A description of telecommunication and data-processing facilities including contingency and backup arrange-
ments;

(b)  The product guide indicating the list of the products which are available and their transmission schedule;

(c)  Monthly statistics on the availability and timeliness of the products;

(d)  Monthly verifications of the products by means of CBS-approved procedures.

RSMCs with geographical specialization have to summarize this information in order to produce, every year, their

contribution to the WWW Technical Report on the activity of the GDPES.

3. PROCEDURE

A regular review of the capabilities of the RSMCs with geographical specialization should be undertaken by their
regional association. In order to do so, it is suggested that regional associations request their RSMCs to produce the above-
mentioned documentation. It is also suggested that regional associations obtain feedback from the users. Regional
associations should inform CBS, for further action, of the results of the review of the capabilities of the RSMCs with geo-
graphical specialization in their region.
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PROCEDURES FOR THE ELABORATION OF OBSERVATIONAL DATA REQUIREMENTS

The formulation of observational data requirements is a complicated process which consists of several stages. At various levels this
process involves groups of end-users, regional associations, WMO technical commissions and other bodies. In order to rationalize
the formulation of the observational data requirements, the following procedures (schematically shown in Figure 1) are proposed:

1. Users present to WMO Members their needs for observational data for various applications (e.g. meteorological services
for aviation, marine navigation, industry, agriculture, climate research, etc.). Meteorological data might be used in two ways:
directly in the provision of meteorological services, and in the preparation of meteorological products (weather analysis and
prognoses) by GDPES centres. In the latter case, GDPES centres are considered as users.

2. WMO technical commissions are responsible for the consolidation of data needs presented by Members and for the for-
mulation, on their basis, of a statement on observational data requirements/goals (usually in the form of tables) in various
WMO Programmes. This should include explanatory notes and a rationale for the requirements/goals and, if possible, a state-
ment on the incremental value of partially meeting these goals (in terms of accuracy, density, frequency, etc.). Often this will
include a feedback process with users to ensure that enough information and understanding about users’ needs are available.
If a statement on requirements/goals is addressed to the World Weather Watch, and in particular to the WWW Global
Observing System, it should be presented to the Commission for Basic Systems for consideration.

3. The Commission for Basic Systems:

(a) Evaluates the feasibility of stated requirements/goals through expertise by appropriate working groups, particularly the
Working Groups on Observations and on Satellites. The evaluation of technical and instrumental feasibility should be
conducted in collaboration with the Commission for Instruments and Methods of Observation, the WMO body respon-
sible for the Instruments and Methods of Observation Programme (IMOP). This would probably involve a feedback
process between working groups and technical commissions. The evaluation process will result in the formulation (in
the form of tables) of what portion of the statement of requirements/goals is feasible and can be achieved;

(b)  Formulates system requirements to provide observational data to meet the requirements/goals defined by the tech-
nical commissions;
(¢) Develop any amendments to the WMO mandatory and guidance publications on the basis of system requirements
and submit them (in case of mandatory publications) to the Executive Council.
4. The Executive Council approves the amendments and requests the Secretary-General to incorporate them in appropri-
ate WMO Manuals.
5. The Members will be advised on the performance of observing systems and programmes through updated WMO
Manuals and Guides to meet users’ needs for observational data.

USERS

Presentation of data needs

WMO TECHNICAL COMMISSIONS

. Consolidation of data needs
. Formulation of requirements/goals for observational data
. Advising on technical feasibility and options for achieving requirements

Y

COMMISSION FOR BASIC SYSTEMS

. Evaluation of feasibility through appropriate working groups
. Formulation of system requirements to provide data to meet the requirements/goals
. Development of mandatory and guidance materials

FEEDBACK

WMO EXECUTIVE COUNCIL

Approval of mandatory materials

ADVICE TO WMO MEMBERS

On performance of observing systems and programmes

Figure 1 — Procedure for the elaboration of observational data requirements
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PART II

DATA-PROCESSING AND FORECASTING ASPECTS

FUNCTIONS OF WMCs, RSMCs AND NMCs

GDPEFS products and services

Each Member or group of Members(s) responsible for a GDPFS Centre should ensure that its centre performs the
relevant category of the following functions:

Real-time products and services for middle latitudes and subtropical areas

For middle latitudes and subtropical areas, the GDPFS should provide the following products derived from deterministic
and ensemble NWP systems and services in real time:

(@)
(b)

Surface and upper-air analyses;
Prognoses one to three days in advance, including:

(i)  Surface and upper-air prognoses of pressure (geopotential), temperature, humidity and wind in map or
other form;

(i)  Diagnostic interpretation of numerical weather prediction (NWP) products to give:
Areal distribution of cloudiness;
b. Precipitation location, occurrence, amount and type;

c.  Sequences at specific locations (time diagrams), at the surface and aloft, of temperature, pressure,
wind, humidity, etc., subject to agreement between Members where appropriate;

d. Vorticity advection, temperature/thickness advection, vertical motion, stability indices, moisture
distribution, and other derived parameters as agreed by Members;

e. Jet-stream location and tropopause/layer of maximum wind;

f. Numerical products providing sea-state or storm-surge forecasts;
Prognoses four to 10 days in advance, including:
(i)  Surface and upper-air prognoses of pressure (geopotential), temperature, humidity and wind;
(i)  Outlooks of temperature, precipitation, humidity and wind in map or other form;

Extended- and long-range forecasts of averaged weather parameters as appropriate, including sea-surface
temperature, temperature extremes and precipitation;

Interpretation of numerical products using relations derived by statistical or statistical/dynamical methods to
produce maps or spot forecasts of probability of precipitation or precipitation type, maximum and minimum
temperature, probability of thunderstorm occurrence, etc.;

Sea-state and storm-surge forecasts using models driven by winds from global NWP models;
Environmental quality monitoring and prediction products;

Independent real-time quality control of the Level II and Level III data defined in Note (3) to paragraph 1.5.2.

Real-time products and services for tropical areas

For tropical areas, the GDPFS should provide the following products from deterministic and ensemble NWP systems
and services in real time:

(@)
(b)

Surface and upper-air analyses;
Prognoses one to three days in advance, including:
(i) Surface and upper-air prognoses, particularly of wind and humidity in map or other form;

(i)  Diagnostic interpretation of NWP products to give:
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a. Areal distribution of cloudiness;
b. Precipitation location/occurrence/amounts;

c. Time sequence of weather parameters at specific locations, subject to agreement between Members,
where appropriate;

d. Vorticity, divergence, velocity potential, vertical motion, stability indices, moisture distribution and
other derived parameters as agreed by Members;

e. Jetstream and layer of maximum wind locations;
f. Numerical products providing sea-state or storm-surge forecasts;
(ili)  The use of special NWP-nested models or diagnostic interpretation of fine-mesh global models to give:
a. Tropical storm positions and tracks;
b. Tropical depression and easterly wave positions and movement;
Prognoses four to 10 days in advance, including:
(i) Surface and upper-air prognoses, particularly of wind and humidity;
(i)  Outlooks of precipitation, wind, cloudiness and wet and dry periods;
(iii)  Life cycle of tropical storms;

Extended- and long-range forecasts of averaged weather parameters, as appropriate, including sea-surface
temperature, temperature range and precipitation;

Interpretation of numerical products, using relations derived by statistical/dynamical methods to produce maps
or at specific location of forecast probability of cloudiness, temperature range, precipitation, thunderstorm
occurrence, tropical cyclone tracks and intensities, etc.;

Environmental quality monitoring and prediction products;
Sea-state and storm-surge forecasts using models driven by winds from global NWP models;

Independent real-time quality control of the Level II and Level III data defined in Note (3) to paragraph 1.5.2.

Non-real-time products and services
The GDPES should also provide the following products and services in non-real time:

(@)
(b)

— —~ =~ =
=
=

Long-range weather and climate monitoring products when operationally useful;

Climate-related diagnoses (10- or 30-day mean charts, summaries, anomalies, etc.) particularly for the
tropical/subtropical belt;

Intercomparison of products, verification and diagnostic studies, as well as NWP model development;
Access to data, products and intercomparison results using internationally-accepted formats and media;
Provision of continuously updated catalogues of data and products;

Regional and global analyses (circulated by Members or research institutions) of the atmosphere and oceans,
including means and anomalies of surface and upper-air pressure, temperature, wind and humidity, ocean
currents, sea-surface temperature, and ocean surface layer temperature; derived indices, including blocking and
teleconnection indices;

Satellite remote sensing products distributed by Members; including outgoing long-wave radiation, sea-surface
elevation, and normalized vegetation indices;

Monthly and annual means or totals for each year of a decade (e.g. 1971-1980, etc.) and the corresponding
decadal (10-year) averages of pressure (station level and mean sea level), temperature and precipitation,
principally from CLIMAT reporting stations;

Climatological standard normals (for the periods 1931-1960, 1961-1990, etc.) of selected elements, principally
from CLIMAT reporting stations;

Guidelines on the operational use of GDPES centre products; and

Carrying out periodic monitoring of the operation of the WWW.
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1.2 Functions of Members responsible for GDPFS centres

1.2.1  Interpretation at NMCs

National Meteorological Centres (NMCs) should be able to use, interpret and interact fully with GDPES products in
order to reap the benefits of the WWW system. Appropriate guidance on the methods for the interpretation of the GDPES
output to end-user products should be made available to Members, as well as methods for the verification and intercomparison
of forecasts.

1.2.2  Accessibility of products

GDPFS products should be accessible through a system of World Meteorological Centres (WMCs) and Regional
Specialized Meteorological Centres (RSMCs)* with functions and responsibilities as defined in the Manual and according to
agreements among Members when appropriate.

1.2.3 Data management

The WWW data management function shall be used to coordinate the real-time storage, quality control,
monitoring and handling of GDPFS data and products.

1.3 WMC responsibilities

1.3.1 Output products

1.3.1.1 Each WMC applying sophisticated high-resolution global NWP models including ensemble prediction systems should
prepare for distribution to Members and other GDPES centres the following products, based on the list in paragraphs 1.1 to
1.1.3 above:

(a) Global (hemispheric) analysis products;

(b)  Short-, medium-, extended- and long-range weather forecasts based on deterministic and ensemble NWP system
with global coverage presented separately, if required, for:

(i) The tropical belt;

(i)  The middle and high latitudes or any other geographical area according to Members’ requirements;
(c)  Climate-related diagnostic products, particularly for tropical regions;
(d) Environmental quality monitoring, analyses, forecasts and prediction products.

1.3.1.2  Global model products required to meet the needs of all WMO Programmes should be made available to national
and regional centres at the highest possible resolution given technological and other constraints.

1.3.2 Use of products

WMCs should also carry out verification and intercomparison of products and make results available to all Members
concerned, support the inclusion of research results into operational models and their supporting systems and provide training
courses on the use of WMC products.

1.3.3  The functions of a WMC should also include the following non-real-time activities:
(a) Carrying out the development of research in support of large- and planetary-scale analyses and forecasting;
(b) Exchanging technical information with other centres;
(c)  Providing opportunities for training personnel in data processing;
(d) Managing non-real-time data involving:
(i)  Collection and quality control of data not available from the GOS in real-time, via mail or other means;

(i)  Storage and retrieval of all basic observational data and processed information needed for large- and
planetary-scale research and applications;

(iii) Making non-real-time data available to Members or research institutes upon request;

(¢)  Continuously updating and providing, on request, catalogues of available products.

* The present structure of the GDPFS is given in Appendix I-1.
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1.4 RSMC responsibilities
1.4.1 Output products

1.4.1.1  Regional Specialized Meteorological Centres (RSMCs) with geographical specialization

Regional Specialized Meteorological Centres (RSMCs) with geographical specialization shall be designated in
each Region, capable of preparing with the support of WMCs, and where applicable RSMCs outside the Region, analyses
and short-, medium-, extended- and long-range weather forecasts with the highest possible quality and with meteorologi-
cal content, geographical coverage and frequency required by Members and agreed for the system. Output products from
RSMCs should comprise:

(@) Analyses and prognoses at the surface and/or in the free atmosphere for short, medium, extended and long
ranges, for the tropical, subtropical and extratropical areas, according to the obligations of each RSMC and
as agreed by the regional association;

(b) Interpreted forecasts of specific weather parameters in map form or at specific locations (e.g. precipitation
amounts, temperature, wind and humidity), subject to agreement between Members, where appropriate;

() Guidance on storm-position and track forecasts for the areas affected by tropical storms;
(d) Climate analyses, long-range forecasts, onset, intensity and cessation of the rainy season(s);
(e) Environmental quality monitoring and predictions, such as UV-B;
(N Results of forecast verifications and intercomparison studies.

1.4.1.2  Regional Specialized Meteorological Centres (RSMCs) with activity specialization

A Regional Specialized Meteorological Centre (RSMC) with activity specialization shall be designated, subject
to the formal commitment by a Member or group of cooperating Members, to fulfil the required functions of the centre
and meet the requirements for the provision of WWW products and services initiated and endorsed by the relevant
WMO constituent body or bodies concerned. The centre should be capable of preparing independently or with the sup-
port of WMCs, and where appropriate, other GDPFS centres and disseminating to Members concerned:

(@) Global medium-range forecasts and related analyses;
(b) Global extended- and long-range forecasts and related mean analysed values and anomalies;

NOTE: Centres producing global long-range forecasts, and recognized as such by CBS, are called Global Producing Centres for Long-
range Forecasts (GPCs). The criteria to be recognized as a GPC and the list of designated GPCs is given in Appendix II-8.

(c) Tropical cyclone warnings and advisories, storm position, intensity and track forecasts for their areas;

(d) Three-dimensional atmospheric modelling products including trajectories, integrated pollutant concentration,
and total deposition for environmental emergency response, atmospheric backtracking modelling procedures;

(e) Atmospheric sand and dust storm forecasts in a particular geographical region;

NOTE: Centres producing regional atmospheric sand and dust storm forecasts and services, which are recognized as such by
CBS following the guidance by CAS and at the request of the regional association(s) concerned, are called RSMC for
Atmospheric Sand and Dust storm Forecasts (RSMC-ASDF). The criteria to be met in order to qualify as an RSMC-ASDF
and the mandatory functions of such a centre are given in Appendix II-12.

(H Regional LRF products, climate monitoring products, climate watches, drought monitoring products,
climate data services, and tailored climate products.

NOTE: Centres producing regional long-range forecasts and other regional climate services or groups or centres that collec-
tively provide these forecasts and services in a distributed network, and are recognized as such by CBS and CCl at the
request of regional associations, are called Regional Climate Centres (RCCs) or RCC Networks, respectively. The defini-
tions of RCCs and RCC Networks and their mandatory functions can be found in Appendix II-10. The list of designated
RCCs and RCC Networks can be found in Appendix I-1. The criteria to be met in order to qualify as an RCC or RCC
Network are given in Appendix II-11.

1.4.1.3 Regional model output products required to meet the needs of all WMO Programmes should be made available to
national centres at the highest possible resolution given technological and other constraints.

1.4.1.4 The overall list of output products required for international exchange from GDPES centres is given in Appendix II-6.

142  Conversion capabilities for transmission of products

In order to meet the requirements of NMCs for output products in character representation and/or graphical form,
all RSMCs should have facilities for conversion of products from binary to character and/or graphical form for regional trans-
mission.
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1.4.3 Constraints for adjacent centres

To the maximum extent feasible, adjacent RSMCs with geographical specialization should be prepared to assume
each other’s functions. This does not necessarily mean that each RSMC should be prepared to use the analytical models
employed by RSMCs adjacent to it. Each RSMC should, however, be able to issue products covering equivalent geographical
areas and to give information generally similar to that contained in the products of adjacent RSMCs.

1.4.4  The functions of an RSMC should also include the following non-real-time activities:
(a) Assistance in the management of non-real-time data involving:

(i)  Assistance to the WMC in management and maintenance of non-real-time data, in particular by obtain-
ing late and delayed observational data for its area of responsibility;

(i)  Storage and retrieval of basic observational data and processed information needed to discharge the
non-real-time responsibilities of the RSMC;

(i) Making non-real-time data available to Members or research institutes upon request;
(b) Development and refinement of new techniques and applications;

(c) Carrying out comparative verifications of RSMC products and making results available to all Members con-
cerned;

(d) Regular exchange with other centres of information on techniques and procedures used and results achieved;
(e)  Providing opportunities for training of personnel in manual and automated techniques;

() Continuously updating and providing, on request, a catalogue of available products.

1.5 Members’ responsibilities

Each Member shall ensure that it has a National Meteorological Centre adequately staffed and equipped to
enable it to play its part in the World Weather Watch.

1.5.1  NMC functions

Each Member should ensure that its National Meteorological Centre performs the functions defined in Part I, para-
graph 4.1.3 and as elaborated in Part II, paragraphs 1.1 to 1.2.3.

1.5.2  Checking of collected information

Each Member shall designate a National Meteorological Centre, or other appropriate centre, to be responsible for
meteorological checking of information collected before transmission on the Global Telecommunication System.

NOTES:

(1)  Itis for each Member to decide, in the light of its own capabilities and needs, the extent to which it wishes to receive and use products
of WMCs and RSMCs.

(2)  The telecommunication functions of World Meteorological Centres and National Meteorological Centres are specified in the Manual on
the GTS.

(3)  Definition of data levels. In discussing the operation of the GDPFS it is convenient to use the following classification of data levels, which
was introduced in connection with the data-processing system for the Global Atmospheric Research Programme (GARP):

Level I:  Primary data. In general these are instrument readings expressed in appropriate physical units and referred to Earth coor-
dinates. Examples are: radiances or positions of constant-level balloons, etc. but not raw telemetry signals. Level I data still
require conversion to the meteorological parameters specified in the data requirements.

Level II: Meteorological parameters. These are obtained directly from many kinds of simple instruments, or derived from the Level I
data (e.g. average winds from subsequent positions of constant-level balloons).

Level III: Initial state parameters. These are internally consistent data sets, in grid-point form obtained from Level II data by applying
established initialization procedures. At those centres where manual techniques are e