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Executive Summary

Radio-frequency spectrum and satellite orbits are a valuable natural resource for earth observations and monitoring. Certain frequencies are unique to particular environmental elements and can be monitored passively provided the signals are not overwhelmed by emissions of other radio frequency users operating in or around that band. Similarly, active sensors based on the use of a certain radio frequency are also subject to interference from other radio systems making them unusable in some circumstances. Paradoxically, WMO’s use of active sensors can also interfere with other radio applications or systems. The management of the radio-frequency spectrum on international level is one of the main tasks of the International Telecommunication Union (ITU). The ITU establishes and maintains international treaties to allocate, coordinate and use of the radio spectrum in the effective way so maximum use can be made of this limited resource.
WMO information systems also make extensive use of radiocommunication systems and radio-frequency spectrum, and although they are more and more relying on commercially provided services such as communication satellites, meteorological related radiocommunication systems still form a core part of WMO’s critical data collection and distribution systems (e.g. Earth-to-space and space-to-Earth transmissions). WMO Members in remote or isolated areas are most dependent on these special services and will benefit most from many of the new initiatives such as wireless broadband that are putting new stress on the demand for spectrum bandwidth. 

This document lays out a strategy for WMO’s long-term protection and management of radio-frequency spectrum allocated to meteorological and environment monitoring systems/applications and space orbits (essential for the WMO Space Programme) on the international level addressed by ITU. The Commission for Basic Systems (CBS) group of experts known as the Steering Group on Radio Frequency Coordination (SG-RFC) has a leading role in this strategy. Some financial support is available from the Secretariat, but most radio-frequency coordination activity is undertaken by Members within their own resources.
Taking into consideration the identified risk management elements and the limited WMO financial resources, WMO’s strategy to address this important activity is divided into four primary tactical areas.

1) Participation of WMO experts through and coordinated by the CBS SG-RFC in ITU processes related to the modification of the international treaty status Radio Regulations (RR). In particular, provision of the results of analyses and contributions to the ITU Radiocommunication Study Groups on the matters to be considered by the forthcoming WRC-15 and the future World Radiocommunication Conferences as well as participation in other conference preparation activities.

2) SG-RFC in coordination with OPAG-IOS leading the monitoring of emerging and critical issues affecting the needs of radio-frequency spectrum for WMO observing systems, taking necessary action including submission of documents to national and international regulatory processes.

3) Continuation of building the capacity of NMHSs to be able to effectively participate in national radio-frequency coordination issues, including representing national meteorological and related needs in regional and global radio-frequency coordination processes.

4) Coordination and collaboration with other international, regional, non-government and commercial organizations involved in the earth observations and environmental services to forward requirements and issues for a common benefit to all.

It is essential that all these areas be addressed continuously and to understand that radio-frequency coordination will be a never ending task as new issues arise or old issues are resurrected
. The building of the capacity of Members to understand and participate in these processes is an essential long term element of this strategy, as is the building of partnerships with likeminded organizations. Both should be addressed as soon as possible. The SG-RFC has been successful at recent ITU World Radiocommunication conferences since 2007 and the lessons learned from their experience forms a key basis to this strategy. Their activities, supported by the Secretariat coordination group chaired by Director of Observations and Information Systems, will continue to be an increasingly critical contribution to the sustainability of WMOs observing systems.

WMO STRATEGY ON RADIO-FREQUENCY PROTECTION FOR METEOROLOGY
1. Importance of the Radio-Frequency Spectrum for Meteorology

[image: image8.jpg]


Meteorology is a crucial part of our everyday life and has many connections with our daily preoccupations. The weather forecast is probably the most popular programme on TV or radio today
. Not only does it affect the way we dress or decide what to do, it also has many implications on public safety. Public transports are highly dependent on meteorology.  Being able to accurately predict weather is essential to provide a high level of safety. In this period of great meteorological and climate disturbances, this activity also plays a major role in the prediction, detection and mitigation of negative effect of natural disasters.
Radio-frequency spectrum represents scarce and key resource used by National Meteorological Services to measure and collect the observation data upon which analyses and predictions, including warnings, are based or processed, and to disseminate this information to governments, policy makers, disaster management organizations, commercial interests and the general public. The systems that are used to obtain and disseminate this information require reliable access to radio frequencies ranging from few kHz to several hundred GHz and make use of a variety of radio technologies, such as radiocommunication (e.g. for radiosondes or satellites), radars (precipitation and windprofilers) and radio-based detection (e.g. passive satellite remote sensing or lightning detection).
Nowadays radio-based remote sensors (active and passive) are the main tools for environment and climate monitoring, disaster prediction, detection and mitigating negative effects of disasters. These sensors obtain environmental data by measuring level and parameters of natural and artificial radio waves that inherently contain information about the environment with which they have been in contact. Terrestrial and space-born remote sensing applications form the backbone of the WMO Integrated Global Observing System (WIGOS) - Figure 1.
The development of new, mass-market and added-value radio applications is putting increasing pressure on the frequency bands used for meteorological purposes. This presents the potential risk of limiting meteorological applications in future. At particular risk is passive satellite sensing which involves the measurement of very low-levels of naturally emitted radiation in a number of radio frequency bands. These bands are sensitive to more than one geophysical variable and therefore must be used together to derive a number of different quantities. The radio frequencies required to do this are determined by fundamental physics (natural resonance) and are unalterable. Continuity of observations using these bands is also essential to the monitoring and assessment of climate change.

Meteorological users of the spectrum must remain vigilant and increasingly address issues concerning protection of the spectrum for meteorological applications and systems. The XVI World Meteorological Congress (Geneva, May 2011) “…agreed that the protection of frequencies used for meteorological purposes is of direct and vital interest to the international meteorological community and reiterated its full support for radio-frequency activities. It urged the pursuance of, in an organized manner, the continuous review of regulatory and technical matters related to radio-frequencies for operational and research meteorological and related environmental activities.“ The Sixty-fourth Session of WMO’s Executive Council (Resolution 4.4(2)) emphasized that it is essential that National Meteorological or Hydrological Services ensure meteorological requirements for spectrum management are incorporated into national and international spectrum management policy.

2. Radio-Frequency Spectrum Management

Society’s increasing use of radio-based technologies, and the tremendous opportunities for social and economic development that these technologies provide, highlight the importance of radio-frequency spectrum and national spectrum management processes. Technological progress has continually opened doors to a variety of new spectrum applications that have spurred greater interest in, and demand for, the limited spectrum resource. 

The radio-frequency spectrum is a limited natural resource and it is essential that it is used in the most effective and efficient manner by all radio spectrum users around the world. This is so that various wireless systems and radiocommunication networks can function reliable and efficiently. Radiocommunication technology is advancing at a rapid pace. With the emerging of new technologies and the phenomenal growth of radiocommunication services, requirements for the radio-frequency spectrum and the satellite orbit are increasing at an astronomical rate. Effective and efficient spectrum management is the key element for ensuring the co-existence of various radiocommunication networks, without causing interference to each other.

Spectrum management is the combination of administrative, scientific and technical procedures necessary to ensure the efficient operation of radio equipment and systems without causing harmful interference
. Simply stated, spectrum management is the overall process of regulating and administering use of the radio frequency spectrum. The goal of spectrum management is to maximize spectrum efficiency, minimize interference and eliminate unauthorized and improper use of the spectrum. 
Radio waves do not recognize borders between countries. That is why if the spectrum is to be used efficiently, its use must be coordinated and regulated through both international and national regulations. The effectiveness of the spectrum resource use depends heavily on spectrum management activities that facilitate the implementation of radio systems and ensure minimum interference.
2.1 Radio-Frequency Management at the Global (worldwide) Level

The global management of the radio-frequency spectrum and satellite orbits is provided by the International Telecommunication Union (ITU) established in 1865. ITU is a specialized agency of the United Nations for telecommunications and information and communication technologies (ICTs).
According to Article 12 of the ITU Constitutions (see at: http://www.itu.int/net/about/basic-texts/constitution/chapterii.aspx)
 "the ITU shall in particular:

	11  
PP-98
	a)
effect allocation of bands of the radio-frequency spectrum, the allotment of radio frequencies and the registration of radio-frequency assignments and, for space services, of any associated orbital position in the geostationary-satellite orbit or of any asso​ciated characteristics of satellites in other orbits, in order to avoid harmful interference between radio stations of different countries;

	12  
PP-98
	b)
coordinate efforts to eliminate harmful interference between radio stations of different countries and to improve the use made of the radio-frequency spectrum for radiocommunication services and of the geostationary-satellite and other satellite orbits;”
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The ITU has three Sectors: Radiocommunication, Telecommunication Standardization and Telecommunication Development.
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The ITU Radiocommunication Sector (ITU-R) is the international steward of the radio-frequency spectrum and satellite orbits. ITU-R through the World Radiocommunication Conferences
 (see Figure 2) allocates the necessary radio-frequency spectrum to allow the effective operation of different radio-based systems and applications (terrestrial and space) used for different purposes including climate monitoring and prediction, weather forecasting and disaster early warning and detection. ITU-R also carries out studies and approves international standards on radiocommunication matters (ITU-R Recommendations). Radiocommunication Bureau of ITU-R manages the detailed coordination and recording procedures for space and terrestrial wireless systems, networks and stations.
ITU Radiocommunication Sector works through world and regional Radiocommunication conferences, the Radio Regulation Board, Radiocommunication Assemblies, Radiocommunication Study Groups and the Radiocommunication Bureau.

The World Radiocommunication Conferences (WRCs) establish and revise the texts of the Radio Regulations (see Figure 3), international treaty, covering and regulating the use of the radio-frequency spectrum and satellite orbits by systems and stations of radio services. The main goal of the Radio Regulations is to ensure that reliable radio services are available everywhere and at every moment, enabling people to live and travel safely and enjoy high performance radiocommunications.

2.2
Radio-Frequency Management at the National Level

The national objectives related to the spectrum may include the following:

–
to make available efficient nationwide and worldwide telecommunications services for personal and business use;

–
to foster innovation in the development of infrastructures and provision of radiocommunication services;

–
to serve national interests, including security and defence;

–
to safeguard life and property;

–
to support crime prevention and law enforcement;

–
to support national and international systems for transportation;

–
to foster conservation of natural resources;

–
to provide for dissemination of educational, general, and public interest information and entertainment; and

–
to promote scientific research, resource development, and exploration.
The government may delegate to the spectrum management organization the authority to establish spectrum policy and regulations. The government may alternately choose to have that organization be led by political appointees, delegating to the spectrum manager only the authority to develop means of implementation and to carry out decisions.
The ability of each country to take full advantage of the spectrum resource depends heavily on spectrum management activities that facilitate the implementation of radio systems and ensure minimum interference.

Changes in international regulations and frequency allocations may have a major impact on the operation of existing national services including meteorological and environment observation systems and applications (radiosondes, meteorological radars, wind profiler radars, meteorological satellites, spaceborne infrared and microwave sounders, lightening detection systems, etc.).
2.3 
Radio-Frequency Coordination at Regional Levels

According to its constitution the International Telecommunication Union is an intergovernmental organization. However, the ITU Constitution (Article 43, see at: http://www.itu.int/net/about/basic-texts/constitution/chaptervi.aspx) does recognize the rights of Member States to make regional arrangements and form regional organizations, for the purpose of settling telecommunication questions which are susceptible of being treated on a regional basis. Such arrangements shall not be in conflict either with the ITU Constitution or the ITU Convention. 

ITU in several Resolutions by Plenipotentiary Conferences (e.g. Resolution 80 (Rev. Marrakesh, 2002) as well as by World Radiocommunication Conferences (e.g. Resolution 72 (Rev.WRC-07)) expresses its support “the regional harmonization of common proposals”. There are six regional organizations (see the table below) that are actively participating in the WRC preparation process. Most administrations have the opportunity to prepare themselves for WRCs through participation in the preparatory groups of these regional organizations.

Table 1. The six regional groups of ITU

	African Telecommunication Union (ATU)

 HYPERLINK "http://www.itu.int/ITU-R/index.asp?category=conferences&rlink=wrc-12-asmg&lang=en" 
	Arab Spectrum Management Group (ASMG)
	Asia-Pacific Telecommunity (APT)

	[image: image2.png]



	

	[image: image4.jpg]




	European Conference of Postal and Telecommunication Administrations (CEPT)
	Inter-American Telecommunication Commission (CITEL)
	Regional Commonwealth in the Field of Communications (RCC)
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These regional groups prepare common coordinated proposals for each agenda item together with technical and regulatory information on the background. Regional preparations can ease the burden on administrations with limited resources by sharing the results of any necessary technical and regulatory studies. Coordinated proposals prepared by these regional groups are submitted to the conference, and greatly facilitate consensus building on the various issues to be discussed.
The regional organizations play a very important role in negotiations on the most controversial agenda items during the World Radiocommunication Conferences. There is a well-established practice in seeking solutions on such issues at informal meetings of representatives of these 6 regional organizations.

2.4
Modifications of the International Treaties (Radio Regulations) – 
WRC Decision Making Process

The international regulatory framework for radiocommunications – the Radio Regulations are reviewed by World Radiocommunication Conferences which take into account the rapid evolution of radio technologies and systems. WRCs are normally convened every three to four years. The draft of the WRC agenda is being developed and agreed by the preceding WRC and set by the Council.
A graphical description of the WRC preparation process is shown on Figure 4.
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Different participants are playing different roles in the WRC preparation:

· ITU Member-States prepare proposals for CPM Report to Study Groups
, CPM and proposals to WRC;

· ITU-R Sector members (including WMO) prepare proposals to CPM Report Study Groups, CPM and may submit information documents to WRC.

It is very important to provide a view on WRC Agenda items, which are concerns/interest to WMO, at an earlier stage in order to allow different administrations, ITU-R Sector Members and informal groups to properly consider proposals and take them into account during development of CPM Report and finalization of positions on the relevant WRC Agenda items.

3. Main Objectives of the WMO Related to Radio-Frequency Spectrum

Radio-frequency spectrum and satellite orbits are vital for weather forecasts, disaster prediction, detection, early warning, environment and climate monitoring. For a very long time, there has been excellent collaboration and partnership between WMO and ITU. Whilst WMO focuses its efforts on meeting the needs for environmental information and the corresponding radio frequency spectrum resources, ITU, as international steward of the spectrum, allocates the necessary radio frequencies to allow the interference-free operation of radio-based applications and radiocommunication systems (terrestrial and space) used for climate monitoring and prediction, weather forecasting and disaster early warning and detection.

However, the development of new, mass-market and added-value radio applications is putting increasing pressure on the frequency bands used for meteorological purposes. This presents the potential risk of limiting meteorological applications in future. Meteorological users of the spectrum must remain vigilant and increasingly address issues concerning sharing of the spectrum with other radiocommunications services.

That is why several World Meteorological Congresses indicated that the protection of frequencies used for meteorological purposes was of direct and vital interest to the international meteorological community and reiterated their full support for radio frequency activities.
The main WMO objectives in this area are:
· to ensure availability and protection of suitable radio frequency bands required for meteorological and related operations and research;
· to promote the use of radio-based meteorological applications and tools to provide vital ecological and environmental data employed for climate monitoring and prediction of climate change; 
· to support proposals aimed at the further development of meteorological systems and applications;
· to increase awareness of WMO Members, partner organizations and radiocommunication community on the importance of radio-frequency spectrum and satellite orbits for meteorology.
4. World Meteorological Congress and Executive Council Decisions on Radio-Frequency Management.

Resolution 4 (Cg XV) established the basis for the radio frequencies for meteorological and related environmental activities and Expressed its serious concern at the continuing threat to several frequency bands allocated to the meteorological aids, meteorological satellite, Earth exploration satellite and radiolocation (weather and wind profiler radars) services posed by the development of other radiocommunication services;

It Requested the Commission for Basic Systems to pursue the continuous review of regulatory and technical matters related to radio frequencies for operational and research meteorological and related environmental activities, and preparation of guidance and information for National Meteorological and Hydrological Services, in coordination with other technical commissions, especially the Commission for Instruments and Methods of Observation, and in liaison with other relevant international bodies, in particular the Coordination Group for Meteorological Satellites;

It Urged all Members to do their utmost to ensure the availability and protection of suitable radiofrequency bands required for meteorological and related environmental operations and research, and in particular:

(1) To ensure that their national radiocommunication administrations are fully aware of the importance of and requirements for radio frequencies for meteorological and related activities, and to seek their support in the ITU World Radiocommunication Conferences and Radiocommunication Sector (ITU-R) activities;

(2) To participate actively in the national, regional and international activities on relevant radiocommunication regulatory issues and, in particular, to involve experts from their Services in the work of relevant regional radiocommunication organizations and of ITU-R, especially ITU-R Study Group 7 on Science Services;

(3) To register adequately with their national radiocommunication administrations all radiocommunication stations and radio frequencies used for meteorological and related environmental operations and research; …

The Sixty-fourth WMO Executive Council noted a new ITU-R WRC cycle was in place, and that it is more time restrained that the previous cycle with even more items potentially affecting the WMO community’s observations and information systems. Council reinforced the requirement of the fifteenth and sixteenth Meteorological Congresses and in resolution 4.4(2) decided to support radio frequency coordination as a high priority of the Organization. The full resolution is included in Annex 3 of this document. Executive Council urged all Members to do their utmost to ensure the availability and protection of suitable radio-frequency bands required for meteorological and related environmental operations and research, and in particular those items listed under Resolution 4 (Cg XV).
Executive Council also requested that the WMO Secretary General to, in addition to restating the items in Resolution 4 (Cg XV), facilitate the coordination between National Meteorological and Hydrological Services and their national radiocommunication administrations, particularly in preparing for the ITU World Radiocommunication conferences, by providing appropriate information and documentation. 

5. Risk Discussion

As noted by World Meteorological Congresses and Executive Councils, some radio-frequency bands are a unique natural resource due to their special characteristics and natural radiation enabling terrestrial and space-borne passive sensing of the atmosphere, oceans and the Earth surface. These deserve adequate allocation to relevant Passive Services and absolute protection from interference. Loss of these frequencies could lead to the loss of many of the remote sensing observations that are responsible for the increase in our numerical weather and ocean prediction systems, which in turn account for many of the recent and future gains in the quality of the advice and services provided by WMO Members’ NMHSs to decision makers and users. This is well recognised by NMHS managers representing WMO Members and has led to strong support being demanded for radio-frequency coordination activities by Congress and Executive Council.

However, radio-frequency spectrum management and radio-frequency coordination take place largely outside of the WMO influence. Development and modification of international regulations, the international management of the radio-frequency spectrum and satellite orbits as well as coordination of vast and growing range of wireless systems belonging to different radiocommunication services is implemented by the ITU's Radiocommunication Sector (ITU-R). Despite good relations between WMO and ITU, WMO is only an observer at the World Radiocommunication Conferences that modify the Radio Regulations and many NMHSs are not directly involved in their national preparation to WRCs. Meanwhile, there is increasing demand on radio spectrum from systems employing new technologies offering governments attractive financial and public benefits. Radio-frequency coordination remains a moderate to high risk activity. Its level of risk is a result of it being dependant on a relatively small number of individuals; most of who are only dealing with radio-frequency coordination part time and have other equally demanding tasks to manage. In contrast, the opposing organizations are well funded with many specialist human resources available as much as needed. The main positive and negative contributions to risk for radio frequency issues are listed in the table in Annex 4 (Risk Analysis).

It can be seen that WMO has a strong asset in the form of access to a group of technical experts who understand the ITU processes and are equipped with the skills necessary to represent WMO effectively. These experts have worked together as the CBS Steering Group on Radio Frequency Coordination. Congress XVI has ensured some basic funding is available to support the collaboration of these experts but as highlighted by EC-64, even though the Members recognise the need to support spectrum management, many are not equipped with the knowledge to achieve this. 

The risk analysis identifies three main risk management strategies: 1) the participation of WMO experts in ITU processes, monitoring and contributing to ITU activity, including identifying new WMO requirements or emerging threats; 2) building the capacity of NMHSs to be able to effectively participate in national and international radio-frequency coordination issues; and 3) coordination and collaboration with other international, regional, non-government and commercial organizations involved in the earth observations and environmental services to forward requirements and issues for a common benefit to all. The combined aim of these risk management strategies is to ensure WMO has an effective input into all radio-frequency coordination stages. It is noted that addressing issues in their early stages before they make it into the regulations or regulatory process is more efficient and often more effective. This was extremely well demonstrated in the WRC-12 preparation and conference process.

6. WMO Strategy on Radio-Frequency Spectrum and Satellite Orbits

The latest WRC-12 reinforced the commitment of many previous World Radiocommunication Conferences to the special needs of meteorological and hydrological services, despite competing pressure for scarce radio frequencies from wireless systems using new technologies and other uses.
WMO success at the ITU World Radiocommunication Conference 2012 is mainly based on:

· efforts by the experts from National Meteorological and Hydrological Services, meteorological organizations, space agencies and representatives of spectrum regulatory bodies that were participating in the WMO Steering Group on Radio Frequency Coordination (SG-RFC);

· active role played by SG-RFC members and experts in the studies and compilation of drafts CPM text by ITU-R Working Parties and during the second session of the Conference Preparatory Meeting in 2011 (CPM11-2);

· close cooperation with the ITU Radiocommunication Sector (ITU-R Study Groups, especially Study Group 7 “Science Services”);

· cooperation with and support by partner organizations and groups (EUMETNET, GEO, the Coordination Group on Meteorological Satellites (CGMS), the Space Frequency Coordination Group (SFCG), etc.);
· decisions of the XVI World Meteorological Congress that strongly urged Members to start early preparations at national level of active participation in the 2012, including participation in events organized by regional radio communication organizations
· additional funding allocated by the XVI Congress on radio frequency activities that allowed to involve SG-RFC representatives in WRC related activities on regional and world-wide basis;

· active position of WMO team members at WRC-12 with involvement of representatives of different regional organizations;

· effective support by the WMO Commissions and the WMO Secretariat.

This positive experience shall be also used in preparation to the future WRCs. 

6.1
WMO Strategy up to WRC-15

The WMO strategy based on WMO objectives and should include: 

A. Development of WMO position on WRC-15 Agenda items.

B. Necessary support to the SG-RFC as the main WMO working group carrying out necessary studies and coordinating WMO activities on spectrum/orbit issues.

C. Close cooperation with the ITU and the regional telecommunication organizations 

D. Organization of studies and submission of contributions supporting WMO position in the Radiocommunication Sector (at meetings of Working Parties involved).

E. Implementation of mechanism motivating participation of National Meteorological and Hydrological Services and meteorological organizations in WRC-15 preparation activities.

F. Promoting of global understanding of the importance of spectrum/orbit resources for operation of environment and climate monitoring systems and applications.

Major steps/activities for implementation of the WMO strategy are the following:

a) to revise Resolution 4 (Cg‑XV) – “Radio frequencies for meteorological and related environmental activities” to reflect new realities and requirements;
b) to analyze WRC-15 Agenda items and determine the Agenda items that are interest/concerns for meteorology (see Annex 2);
c) to define preliminary WMO position on the selected WRC Agenda items and development of the relevant WMO (SG-RFC) document;

d) to organize regular SG-RFC meetings on evaluation of ITU-R studies’ results and refining of WMO position;

e) to support participation of SG-RFC members and experts in the meetings of relevant ITU-R Working Parties, CPM and WRC;

f) to develop and submit to ITU-R contributions promoting WMO position on the relevant WRC Agenda items;

g) strengthen the WMO participation in meetings of the regional telecommunication organizations devoted to WRC-15 preparation;
h) to take effective steps in increasing awareness of WMO and ITU Members, WMO partner organization, meteorological and radiocommunication communities on the importance of spectrum/orbit resource for meteorological and environment monitoring and positive effect of ;

i) to support and encourage strengthening relations between National Meteorological and Hydrological Services and National Spectrum Regulation Authorities; 
As requested by the Sixty-fourth WMO Executive Council, WMO Members should start early preparations at national level of active participation in the ITU World Radiocommunication Conference 2015, including participation in events organized by regional telecommunication organizations mentioned above. In order to support Members, it is essential for the CBS Steering Group on Radio Frequency Coordination to provide guidance to Members on how to participate in ITU WRC-15 preparation processes, both for national and international processes. Such guidance should be applicable to future WRC processes and ITU’s role in maintenance of the relevant radio regulations. Ideally, WMO should partner with ITU in preparation and publication of this guidance in order for it to be used by national frequency managers to better understand the benefits of including NMHS in their processes.
6.2
Long-term WMO Strategy

The WMO should also analyse and define the long-term meteorological requirements for the use of spectrum/orbit resources by meteorological systems and applications. Doing so it is very important to concentrate efforts on promote new systems and applications that use this limited resource in the most effective and efficient manner.

The long-term strategy should be oriented on the following main objectives:
a) integration of different systems and applications in order to obtain more information using less systems (for example CGMS and CEOS virtual satellite constellation project);
b) determination of portion of radio-frequency spectrum not required anymore due to harmonization of frequencies used by similar instruments and the introduction of new technologies, systems and applications (for example radiosondes and oceanographic radars);
c) timely assessment of radio-frequency spectrum requirements for new instruments and applications;
d) development and submission the relevant proposals/requirements to the ITU at an appropriate time.
e) Improving the ability of National Meteorological or Hydrological Services to ensure national spectrum policies incorporate meteorological and related needs for spectrum. This is twofold, one is empowering NMHS with the required knowledge and understanding to participate and the second is to make regulators and spectrum managers appreciate the inclusion of NMHS in their national processes.
f) Maintaining a close relationship between ITU and WMO at the organizational level, regional level and cross participation of experts.
6.3
Organization of Work

Radio-frequency coordination is a role of the Commission for Basic Systems (CBS). The CBS Steering Group on Radio Frequency Coordination (SG-RFC
) is the main working body responsible for monitoring and addressing radio-frequency coordination issues. It is tasked with developing draft of WMO position related to the use of the radio-frequency spectrum and satellite orbits, in particular on those identified in the WRC-15 Agenda (Annex 2), and in ensuring effective liaison between WMO processes and the main tasks of the ITU (Annex 1).

CBS Management Group 12
 (2011), noting the increasing importance for earth observations and remote sensing, decided to place the SG-RFC under the Open Programme Area Group on Integrated Observing Systems (OPAG-IOS). Thus the chair of SG-RFC is a core member of the OPAG-IOS. This allows closer collaboration between chairs of the various observing systems expert teams and the SG-RFC. The crosscutting nature of radio-frequency coordination within the WMO community and with other organizations is an example of the implementation of the principles underlying the WMO Integrated Observing System (WIGOS) framework and is a major component of the Expected Result 4 of the 2012-15 Operating Plan
 for WMO under key outcome 4.2.  

SG-RFC does not work in isolation. Its outputs are based on decisions by high level forums, WMO Commissions, on studies, proposals and information provided by many other organizations and groups. The main are the following:

· the World Meteorological Congress;
· the relevant WMO Technical Commissions;
· National Meteorological and Hydrological Services;
· partner organizations (such as EUMETNET, EUMETSAT, GEO, etc.);
· ITU Study Groups and their Working Parties;
· interested groups (such as CGMS, SFCG, etc.);
· other relevant organizations and groups.
The main preparation activities are carried out within the ITU Study Groups and Working Parties. The regional telecommunication organizations mentioned in section 2.3 are playing a very important role in development of CPM Report and determination of final position of countries members of those regional organizations.

A simplified graphical illustration of interactions between ITU and WMO Members, ITU-R Sector Members and Radiocommunication Sector in WRC related activities is shown on Figure 5.
6.4
Secretariat Coordination Group
The focal point for radio frequency matters within WMO is the Chief of Information and Telecommunication System Division. This position is supported by a Secretariat coordination group on radio frequency matters which was established in January 2011 to ensure cross programme liaison within the Secretariat. The coordination groups terms of reference and membership are as follows:

a)
Assist the relevant working bodies (CBS, CIMO) to develop the WMO strategy for improving the level of visibility of radio frequency issues and to better inform external stakeholders on the importance of radio frequency for the meteorological community, in particular at the ITU level,

b)
Coordinate collective secretariat support  to WMO constituent body sessions on RFC matters, including the preparation of reports and draft documents on RFC to sessions of relevant technical commissions (CBS and CIMO in particular, including the SG-RFC sessions), regional associations, EC and Cg; and improve the  Secretariat coordination at ITU-R meetings relevant to WMO RFC,

c)
Coordinate secretariat support  to Members to facilitate their continuous coordination on RFC matters with their national radio communication administrations and to participate actively in the national, regional and international important activities of radio frequency protection,

d)
Promote and manage the RFC trust fund 

The composition of the group is as follows:

Chair: 

D/OBS (overall coordination),
Vice-chair
D/WIS (assisting Chair for overall coordination),
Members:
C/ITS  (focal point, and communication relevant coordination),
C/SBOS (issues relevant to satellite and satellite-ground segment systems),

C/OSD (issues relevant to surface and air-borne systems).
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7. Financial Components

The bulk of financial support for radio-frequency coordination is from the Members who fund activity within their own organization and participation of their experts in WMO, ITU and national spectrum management issues. Congress XVI has ensured some funds of the order of 230,000CHF are available for the current financial period to the Secretariat to support RFC activity. Priority items drawing on this central resource include the participation of those experts registered as core members of the SG-RFC for on average one meeting per year. Some funds are also identified for participation of the SG-RFC chair in OPAG-ISS meetings, and for the occasional ad hoc support for WMO representation at meetings of partner organizations such as Space Frequency Coordination Group or regional meetings which support RFC input to WMO priority areas. Apriority expenditure in the current financial biennium will be the preparation and publication of guidance material for Members on radio frequency management processes, how to participate and the benefits of participation. A trust fund is also maintained for Members to provide funds for RFC activities, and the Secretariat is always open for accepting seconded experts who wish to work on specific issues or gain insight into the workings of an international organization.
8. Conclusion

WMO Members’ National Meteorological and Hydrological Services around the world measure and collect the observation data upon which analyses and predictions, including warnings, are based or processed, and to disseminate this information to governments, policy makers, disaster management organizations, commercial interests and the general public. These data are obtained and disseminated by meteorological and environment monitoring systems/applications that need spectrum/orbit resources. Effective and prudent management of allocated frequency bands is paramount to maintaining and enhancing the quality and accuracy of weather and weather‑related predictions. It is essential to understand for instance that if some the frequency bands currently allocated for meteorological purposes were to be used by to other radio systems that are incompatible with meteorological radio systems, then these bands could be rendered unusable for weather, climate and/or disaster prediction systems, thus making corresponding forecasts extremely difficult and sometimes impossible.
WMO information systems also make extensive use of radiocommunication systems and radio-frequency spectrum, and although they are more and more relying on commercially provided services such as communication satellites, meteorological related radiocommunication systems still form a core part of WMOs critical data collection and distribution systems (e.g. Earth-to-space and space-to-Earth transmissions). WMO Members in remote or isolated areas are most dependent on these special services and will benefit most from many of the new initiatives such as wireless broadband that are putting new stress on the demand for spectrum bandwidth. 

The high benefit to Members of the roll out of new technology versus the risk to our increasing reliance on remote sensing systems threatened by interference from other activities or loss of protection from such interference is why it is very important for WMO to take an active position and participate in studies and development related to modification of international and national standards and regulations on the use of radio spectrum and satellite orbits at the ITU and other relevant organizations and groups.

Some aspects of the WMO strategy on radio-frequency protection have a stable nature when others depend on developments in radiocommuncations as well as the modifications of international and national frameworks on the spectrum/orbit use. The latter would require revising this strategy at the appropriate moments to take into account the current development.

Taking into consideration the identified risk management elements and the limited WMO financial resources, WMO’s strategy to address this important activity is divided into four primary tactical areas.

1) Participation of WMO experts through and coordinated by the CBS SG-RFC in ITU processes related to the modification of the international treaty status Radio Regulations. In particular, provision of the results of analyses and contributions to the ITU Radiocommunication Study Groups on the matters to be considered by the forthcoming WRC-15 and the future World Radiocommunication Conferences as well as participation in other conference preparation activities, starting with addressing the agenda items identified in Annex 2 of this plan.

2) SG-RFC in coordination with OPAG-IOS leading the monitoring of emerging and critical issues affecting the needs of radio-frequency spectrum for WMO observing systems, taking necessary action including submission of documents to national and regulatory processes.

3) Continuation of building the capacity of NMHSs to be able to effectively participate in national radio-frequency coordination issues, including representing national meteorological and related needs in regional and global radio-frequency coordination processes.

4) Coordination and collaboration with other international, regional, non-government and commercial organizations involved in the earth observations and environmental services to forward requirements and issues for a common benefit to all.

ANNEX 1 - Main Tasks of ITU Forums and Groups Radiocommunication Involved in Modification of Radio Regulations and Development of ITU-R Recommendations
World Radiocommunication Conference (WRC)

In accordance with Article 13 (see at: http://www.itu.int/net/about/basic-texts/constitution/chapterii.aspx) of the Constitution and Article 7 of the Convention (see at: http://www.itu.int/net/about/basic-texts/convention/chapteri.aspx) World Radiocommunication Conferences (WRCs) are normally convened every three to four years and may partially or, in exceptional cases, completely revise the Radio Regulations (RR) that are an international treaty, covering the technical, operational and regulatory aspects of the international radio-frequency spectrum management.

Following its agenda, the WRCs may:

–
revise the Radio Regulations and any associated Frequency Assignment/Allotment Plans, as appropriate;

–
address any radiocommunication matter of worldwide or ITU regional character;

–
instruct the Radio Regulations Board and review their activities; and

–
determine the areas of study by the Radiocommunication Study Groups in preparation for future Radiocommunication Conferences.
Radiocommunication Assembly (RA)

The Radiocommunication Assembly (RA) is responsible for the structure, programme and approval of radiocommunication studies to be carried out by Radiocommunication Study Groups. 

The Assembly:

–
considers the reports of the Director of the Radiocommunication Bureau and of the Chairmen of the Study Groups and other subordinate groups; 

–
approves : 

–
existing and new Questions;

–
existing and new ITU‑R Resolutions, and

–
topics to be carried forward from the previous study period;

–
deletes Questions; 

–
maintains, terminates or establishes Study Groups, and allocates to each of them the Questions to be studied;

–
reviews and approves revised or new ITU‑R Resolutions;

–
approves draft Recommendations, and any other documents within its scope; 

–
take notes of the Recommendations approved since the last Radiocommunication Assembly, paying special attention to the Recommendations incorporated by reference within the Radio Regulations.

Radiocommunication Assemblies are normally convened every three or four years and are in principle associated in time and place with WRCs.

The duties and working methods for the Radiocommunication Assembly are defined in Article 8 of the ITU Convention (see at: http://www.itu.int/net/about/basic-texts/convention/chapteri.aspx) and in the relevant provisions of Resolution ITU-R 1 (see at: http://www.itu.int/pub/R-RES-R.1).
Radiocommunication Study Groups (ITU-R SGs)

The Radiocommunication Study Groups (SGs) are set up by a Radiocommunication Assembly.

The studies carried out by the Radiocommunication Study Groups are focusing on:

a) use of the radio-frequency spectrum in terrestrial and space radiocommunication and of the geostationary-satellite and other satellite orbits;

b) characteristics and performance of radio systems;
c) operation of radio stations;
d) radiocommunication aspects of distress and safety matters.
SGs studies questions adopted in accordance with a procedure established by the Radiocommunication Assembly and prepare draft ITU-R Recommendations and other relevant outputs (ITU-R Reports, Handbooks, etc.).

The Study Groups normally set up Working Parties to study within their scope the Questions assigned to them in Resolution ITU-R 5 (see at: http://www.itu.int/pub/R-RES/publications.aspx?lang=en&parent=R-RES-R.5). Working Parties exist over an undefined period to answer Questions and study the topics put before the Study Group. Each Working Party studies Questions and these topics, and prepares draft Recommendations and other texts for consideration by the Study Group.

The Working Parties are also carrying out the relevant studies and developing proposals for the Draft of CPM Report on WRC Agenda items allocated to that Working Party by the Conference Preparatory Meeting (CPM). These proposals are normally submitted to CPM without discussions at the Study Group meetings.

At present, there are 6 Study Groups (SGs):

–
SG 1
Spectrum management

–
SG 3
Radiowave propagation

–
SG 4
Satellite services

–
SG 5
Terrestrial services

–
SG 6
Broadcasting service

–
SG 7
Science services.
In addition the following specialised groups:

–
SC
Special committee on regulatory/procedural matters

–
CCV
Coordination committee for vocabulary

–
CPM
Conference preparatory meeting.
The duties and working methods for the Radiocommunication Study Groups, Working Parties and other subordinate groups are defined in Article 11 of the Convention (see at: http://www.itu.int/net/about/basic-texts/convention/chapteri.aspx) and in the relevant provisions of Resolution ITU-R 1 (see at: http://www.itu.int/pub/R-RES-R.1).
Conference Preparatory Meeting (CPM)

The Radiocommunication Assembly also establishes the Conference Preparatory Meeting (CPM) the main goal of which is to prepare a consolidated report to be used in support of the work for World Radiocommunication Conferences. Conference Preparatory Meetings prepare a consolidated report on technical, operational and regulatory/procedural matters to be considered by the forthcoming WRC. 

The duties and working methods for the Conference Preparatory Meeting are defined in Resolution ITU-R 2 (see at: http://www.itu.int/pub/R-RES-R.2). CPM normally holds two sessions during the interval between WRCs.

The first session is for the purpose of coordinating the work programmes of the relevant ITU‑R Study Groups, and preparing a draft structure for the CPM Report, based on the agenda for the next two WRCs, and for taking into account any directives which may have come from the previous WRC. This first session is of short duration (in general, no more than two days) and is held straight after the end of the preceding WRC). The first CPM session identifies issues for study in preparation for the next WRC and, to the extent necessary, for the subsequent WRC. These issues are derived from the draft and provisional Conference agendas. For each issue a single ITU‑R group (which could be a Study Group, Task Group or Working Party, etc.) is identified to take responsibility for the preparatory work, inviting input and/or participation from other concerned* ITU‑R groups as necessary.

The second session is for the purpose of preparing the report for the next WRC. The second session is of adequate duration to accomplish the necessary work (generally not exceeding two weeks) and is timed to ensure publication of the Final Report at least six months before the next WRC.

ANNEX 2 - WRC-15 Agenda Items Concerning Frequency Bands or Issues of Prime Interest/Concerns for Meteorological Community (preliminary assessment)

LEGEND:

· red colour indicates WRC-15 Agenda items that could create problems for the meteorology;

· violet colour indicates Agenda items that might potentially create problems;
· green colour indicates Agenda items intended to the further development of meteorological and environment monitoring systems/applications.
	WRC-15 Agenda Item
	Concerned Services
/Applications Related to Meteorology
	Respon-sible Working Party

	1.1 to consider additional spectrum allocations to the mobile service on a primary basis and identification of additional frequency bands for International Mobile Telecommunications (IMT) and related regulatory provisions, to facilitate the development of terrestrial mobile broadband applications, in accordance with Resolution 233 [COM6/8] (WRC‑12);
	MetSat, 
adjacent band of EESS (passive)
	JTG 4-5-6-7

	1.3 to review and revise Res. 646 (Rev.WRC‑12) for broadband public protection and disaster relief (PPDR), in accordance with Resolution 648 [COM6/11] (WRC‑12);
	Depends on if a new PPDR allocation is proposed
	WP 5A

	1.5 to consider the use of frequency bands allocated to the fixed-satellite service not subject to Appendices 30, 30A and 30B for the control and non-payload communications of unmanned aircraft systems (UAS) in non-segregated airspaces, in accordance with Resolution 153 [COM6/13] (WRC‑12);
	EESS
	WP 5B

	1.6 to consider possible additional primary allocations:
1.6.1 to the fixed-satellite service (Earth-to-space and space-to-Earth) of 250 MHz in the range between 10 GHz and 17 GHz in Region 1;
1.6.2 to the fixed-satellite service (Earth-to-space) of 250 MHz in Region 2 and 300 MHz in Region 3 within the range 13-17 GHz;
and review the regulatory provisions on the current allocations to the fixed-satellite service within each range, taking into account the results of ITU‑R studies, in accordance with Resolutions 151 [COM6/4] (WRC‑12) and 152 [COM6/5] (WRC‑12), respectively;
	EESS (passive), 
EESS (active)
	WP 4A

	1.8 to review the provisions relating to earth stations located on board vessels (ESVs), based on studies conducted in accordance with Resolution 909 [COM6/14] (WRC‑12);
	Depends on frequency bands to be considered
	WP 4A

	1.9 to consider, in accordance with Resolution 758 [COM6/15] (WRC‑12):
1.9.1 possible new allocations to the fixed-satellite service in the frequency bands 7 150-7 250 MHz (space-to-Earth) and 8 400-8 500 MHz (Earth-to-space), subject to appropriate sharing conditions;
	
	

WP 4A

	1.9.2 the possibility of allocating the bands 7 375-7 750 MHz and 8 025-8 400 MHz to the maritime-mobile satellite service and additional regulatory measures, depending on the results of appropriate studies;
	MetSat (Earth-to-space)
MetSat (space-to-Earth)
EESS (space-to-Earth) systems in 8 025-8 400 MHz at high latitudes operating from ships
	WP 4C

	1.10 to consider spectrum requirements and possible additional spectrum allocations for the mobile-satellite service in the Earth-to-space and space-to-Earth directions, including the satellite component for broadband applications, including International Mobile Telecommunications (IMT), within the frequency range from 22 GHz to 26 GHz, in accordance with Resolution 234 [COM6/16] (WRC‑12);
	EESS (passive)

EESS (space-to-Earth)
	WP 4C

	1.11 to consider a primary allocation for the Earth exploration-satellite service (Earth-to-space) in the 7-8 GHz range, in accordance with Resolution 650 [COM6/17] (WRC‑12);
	Further development of EESS
	WP 7B

	1.12 to consider an extension of the current worldwide allocation to the Earth exploration-satellite (active) service in the frequency band 9 300-9 900 MHz by up to 600 MHz within the frequency bands 8 700-9 300 MHz and/or 9 900-10 500 MHz, in accordance with Resolution 651 [COM6/18] (WRC‑12);
	Further development of EESS
	WP 7C

	1.15 to consider spectrum demands for on-board communication stations in the maritime mobile service in accordance with Resolution 358 [COM6/3] (WRC‑12);
	Depends on frequency bands to be considered
	WP 5B

	1.16 to consider regulatory provisions and spectrum allocations to enable possible new Automatic Identification System (AIS) technology applications and possible new applications to improve maritime radiocommunication in accordance with Resolution 360 [COM6/21] (WRC‑12);
	Depends on if a new allocation is proposed
	WP 5B

	1.17 to consider possible spectrum requirements and regulatory actions, including appropriate aeronautical allocations, to support wireless avionics intra-communications (WAIC), in accordance with Resolution 423 [COM6/22] (WRC‑12);
	MetSat
EESS (active)
	WP 5B

	7 to consider possible changes, and other options, in response to Resolution 86 (Rev. Marrakesh, 2002) of the Plenipotentiary Conference, an advance publication, coordination, notification and recording procedures for frequency assignments pertaining to satellite networks, in accordance with Resolution 86 (Rev.WRC‑07) to facilitate rational, efficient, and economical use of radio frequencies and any associated orbits, including the geostationary‑satellite orbit;
	To be monitored in order to avoid complications for EESS and MetSat systems
	WP 4A

	9 to consider and approve the Report of the Director of the Radiocommunication Bureau, in accordance with Article 7 of the Convention:
· 9.1
on the activities of the Radiocommunication Sector since WRC‑12:
	
	

	9.1.1 – Protection of the systems operating in the mobile-satellite service in the band 406-406.1 MHz (Resolution 205 (Rev.WRC-12));
	Adjacent band to MetAids
	WP 4C

	9.1.2 – Studies on possible reduction of the coordination arc and technical criteria used in application of No. 9.41 in respect of coordination under No. 9.7 (Resolution 756 [COM5/5] (WRC-12));
	Depends on proposed modification of technical criteria
	WP 4A

	9.1.5 – Consideration of technical and regulatory actions in order to support existing and future operation of fixed‑satellite service earth stations within the band 3 400-4 200 MHz, as an aid to the safe operation of aircraft and reliable distribution of meteorological information in some countries in Region 1 (Resolution 154 [COM6/24] (WRC-12));
	Dissemination of meteorological data
	WP 4A

	9.1.8 – Regulatory aspects for nano- and picosatellites (Resolution 757 [COM6/10] (WRC‑12));
	Nano- and picosatellites could also employed for meteorological studies. However, they could create harmful interference to existing systems.
	WP 7B

	10 to recommend to the Council items for inclusion in the agenda for the next WRC, and to give its views on the preliminary agenda for the subsequent conference and on possible agenda items for future conferences, in accordance with Article 7 of the Convention, (Resolution 808 [COM6/7] (WRC-12));
	To be monitored
	CPM15‑2


ANNEX 3 - Resolution 4.4(2) of the sixty-fourth WMO Executive Council

RESOLUTION 4.4/2 (EC-64) – 
Radio Frequencies for Meteorological and Related Environmental Activities
THE EXECUTIVE COUNCIL,

Recalling Resolution 4 (Cg-XV) – Radio frequencies for meteorological and related environmental activities,

Noting:

(1) The WMO Strategic Plan,

(2) Resolution 3 (Cg-XVI) - Global Observing System (GOS),

(3) Resolution 50 (Cg-XVI) – Implementation of the WMO Integrated Global Observing System (WIGOS),

(4) Resolution 16 (Cg-XVI) - Climate Data Requirements,

(5) Resolution 19 (Cg XVI) - Development of an Architecture for Climate Monitoring from Space,

(6) Resolution 48 (Cg-XVI) – Implementation of the Global Framework for Climate Services,

(7) Resolution 34 (Cg-XVI) – The WMO Regional Programme,

(8) The current radio frequency allocations and regulatory provisions related to the meteorological aids, meteorological satellite, Earth exploration satellite and radiolocation (weather and wind profiler radars) services in the international treaty status Radio Regulations of the International Telecommunication Union (ITU),

(9) The outcome of the ITU World Radiocommunication Conferences revising the Table of Frequency Allocations to radiocommunication services including meteorological and Earth observation services and modifying the Radio Regulations,

(10) The agenda of the forthcoming ITU World Radiocommunication Conference 2015 (WRC‑15) and future WRCs and related WMO activities for development of WMO positions submitted during the ITU preparatory process to WRCs,

Considering:

(1) The prime importance of the specific terrestrial and space radiocommunication services for meteorological, Earth exploration and related environmental activities required for climate monitoring, climate change prediction and development of international and national adaption and mitigation programmes, 

(2) The increasing role of environment monitoring systems for the prevention, detection, early warning and mitigation of natural and technological (man-made) disasters, the safety of life and property, the protection of the environment and scientific research, 

(3) The importance of information provided by the meteorological and Earth exploration systems for a wide range of economic activities such as agriculture, transportation, construction, tourism, etc., 

(4) The crucial importance of the allocation of suitable radio-frequency bands for the operation of surface-based meteorological observing systems including, in particular, radiosondes, weather radars, wind profiler radars,

(5) The increasingly important role of onboard radio-based remote sensing systems on satellites for global observations in the long-term monitoring of the Earth’s environment,

(6) The crucial importance of the allocation and protection from interferences of suitable radio-frequency bands for the operation of meteorological, Earth exploration and research and development (R&D) satellites, including remote sensing, data collection and data distribution links,

Appreciating:

(1) The long standing excellent collaboration and partnership between WMO and the International Telecommunication Union (ITU) in ensuring the availability and protection of radio-frequency bands for observations, reflected in Resolution ITU-R 60 and Resolution 673 (Rev.WRC-12),

(2) The support of national and international meteorological agencies and organization in radio-frequency spectrum activities, 

(3) The very active role of the WMO CBS Steering Group on Radio-Frequency Coordination (SG-RFC) in development and protection of meteorological community interests at the ITU, 

(4) The support of the WMO Secretariat,

Stressing that some radiofrequency bands are a unique natural resource due to their special characteristics and natural radiation enabling spaceborne passive sensing of the atmosphere and the Earth surface, that deserve adequate allocation to the Earth exploration-satellite service (passive) and absolute protection from interference,

Expresses its serious concern at the continuing threat to several frequency bands allocated to the meteorological aids, meteorological satellite, Earth exploration satellite and radiolocation (weather and wind profiler radars) services posed by the development of other radiocommunication services;

Decides to support radio-frequency coordination as a high priority of the Organization;

Requests:

(1) The Commission for Basic Systems to pursue the continuous review of regulatory and technical matters related to radiofrequencies for operational and research meteorological and related environmental activities, and preparation of guidance and information for NMHSs, in coordination with other technical commissions, especially CIMO, and in liaison with other relevant international bodies, in particular, the Coordination Group for Meteorological Satellites, the Space Frequency Coordination Group, etc.;

(2) Members to:

(i)
Provide experts to participate in the CBS Steering Group on Radio Frequency Coordination, ITU Radiocommunication Sector (ITU-R) and other activities related to radio-frequency coordination;

(ii)
Continue to support the advancement of the radio-frequency coordination efforts through voluntary in-kind contributions, secondments to the secretariat and/or contributions to the WMO Radio Frequency Trust Fund;

(iii)
Share relevant experience and cooperate with one another in coordination of meteorological and other observation systems;

Urges all Members to do their utmost to ensure the availability and protection of suitable radio-frequency bands required for meteorological and related environmental operations and research, and in particular:
(1) To ensure that their national radiocommunication administrations are fully aware of the importance of and requirements for radio-frequencies for meteorological and related activities, and to seek their support in the ITU World Radiocommunication Conferences, Radiocommunication Assemblies and other ITU Radiocommunication Sector activities;

(2) To participate actively in the national, regional and international activities on relevant radiocommunication regulatory issues and, in particular, to involve experts from their Services in the work of relevant regional radiocommunication organizations and of ITU-R, especially ITU-R Study Group 7 on Science Services;

(3) To register adequately with their national radiocommunication administrations all terrestrial and space radiocommunication stations/systems and radio-frequencies used for meteorological and related environmental operations and research; 

Appeals to ITU and its Member States:

(1)
To ensure the availability and absolute protection of the radio-frequency bands which, due to their special physical characteristics, are a unique natural resource for spaceborne passive sensing of the atmosphere and the Earth surface; these “passive” bands are of crucial importance for weather, water and climate monitoring, research and operations;

(2)
To continue giving due consideration to the WMO requirements for radio-frequency allocations, regulatory provisions, protection requirements and relevant international regulatory and technical standards for meteorological and related environmental operations and research;

(3)
To pay special attention to the WMO positions related to WRCs agendas, in the light of Appeals (1) and (2) above; 

Requests the Secretary-General:

(1) To bring this resolution to the attention of all concerned, including the International Telecommunication Union;

(2) To give a high level of priority to the WMO activities in obtaining and defending the radio-frequency bands essential for the implementation of the WMO Programmes and meteorological activities at the regional and international level, in particular, through the CBS Steering Group on Radio Frequency Coordination;

(3) To continue the coordination role of the Secretariat in radio-frequency matters, especially with ITU-R, including participation of WMO in ITU-R Radiocommunication Study Groups, conference preparatory meetings, Radiocommunication Assemblies and World Radiocommunication Conferences;
(4) To facilitate the coordination between National Meteorological and Hydrological Services and their national radiocommunication administrations, particularly in preparing for the ITU World Radiocommunication conferences, by providing appropriate information and documentation;
(5) To assist the Commission for Basic Systems in the implementation of this resolution.

__________

ANNEX 4 – Risk analysis

	Aspects contributing to reducing risk 
	Aspects contributing to increasing risk

	· WMO/ITU

· Longstanding partnership between WMO and ITU

· Common commitment to addressing climate change

· Recognition of the importance of spectrum as a natural resource for meteorology and its need for protections

· Strong established respect in ITU for WMO input

· Meeting place for experts of likeminded organizations who are willing to support WMO activities

· Management

· Strong awareness of importance of RFC to underlying observing and forecasting systems their services are based on.

· Members are aware ITU has different processes to WMO but keen to know how to better participate

· Team

· High level of intrinsic skills and technical expertise with the ability to provide sound scientific advice or submissions.

· Strong commitment

· Willingness to collaborate

· Many already have a role in ITU Processes

· Technology and requirements

· Although not static, the rate of change of technology and requirements are bound to the 3 to 4 year regulatory process giving time for WMO to react.

· Financial

· Cg XVI identified additional funding for current financial period (150K +existing 75K)


	· WMO/ITU

· WMO is only an observer at ITU’s World Radiocommunication Conferences
· Many important ITU meetings are not in Geneva

· ITU regional structure does not align with WMO regional structure, although close.

· Management

· Managers know the importance but not able to allocate resources

· Only a few have established links into national RFC regulatory processes.

· RFC is an on-going issue that can never be closed and its achievements or losses are difficult to measure except for well after the fact.

· Team

· Most are only working on RFC issues part time

· Expertise is largely confined to a limited number of experts in a few organisations

· Technical knowledge is very specialised to sub topics so really need to involve all experts, which is not possible fiscally.

· Many countries do not allow delegates to represent WMO in the required forums nor allow them to argue against agreed national or regional policy, even if it is on behalf of the broader WMO community.

· External

· Strong demand for spectrum for international, regional and national mobile broadband and related services.

· Easier to count and place monetary value on commercial demand services than WMO related services

· Commercial demand backed by orders of magnitude larger funding than NMHS for participation in RFC activities and lobbying.

· Financial

· ITU processes involve a large number of meetings far exceeding WMOs fiscal budget 

· Experts budgets are prioritised to ITU activity not WMO meetings




ANNEX 5 - List of the radio services abbreviations
	Abbreviations
	Radio services
	RR provision containing definition

	AMS
	aeronautical mobile service
	No. 1.32

	AM(R)S
	aeronautical mobile (route) service
	No. 1.33

	AMSS
	aeronautical mobile-satellite service
	No. 1.35

	AMS(R)S
	aeronautical mobile-satellite (route) service
	No. 1.36

	ARNS
	aeronautical radionavigation service
	No. 1.46

	ARNSS
	aeronautical radionavigation-satellite service
	No. 1.47

	AS
	amateur service
	No. 1.56

	ASS
	amateur-satellite service
	No. 1.57

	BS
	broadcasting service
	No. 1.38

	BSS
	broadcasting-satellite service
	No. 1.39

	EESS
	Earth exploration-satellite service
	No. 1.51

	FS
	fixed service
	No. 1.20

	FSS
	fixed-satellite service
	No. 1.21

	ISS
	inter-satellite service
	No. 1.22

	LMS
	land mobile service
	No. 1.26

	LMSS
	land mobile-satellite service
	No. 1.27

	MetAids
	meteorological aids service
	No. 1.50

	MetSat
	meteorological-satellite service
	No. 1.52

	MMS
	maritime mobile service
	No. 1.28

	MMSS
	maritime mobile-satellite service
	No. 1.29

	MRNS
	maritime radionavigation service
	No. 1.44

	MRNSS
	maritime radionavigation-satellite service
	No. 1.45

	MS
	mobile service
	No. 1.24

	MSS
	mobile-satellite service
	No. 1.25

	RAS
	radio astronomy service
	No. 1.58

	RDS
	radiodetermination service
	No. 1.40

	RDSS
	radiodetermination-satellite service
	No. 1.41

	RLS
	radiolocation service
	No. 1.48

	RLSS
	radiolocation-satellite service
	No. 1.49

	RNS
	radionavigation service
	No. 1.42

	RNSS
	radionavigation-satellite service
	No. 1.43

	SOS
	space operation service
	No. 1.23

	SRS
	space research service
	No. 1.55


_________

�Figure 1: WMO Integrated Global Observing System





�Figure 2: The World Radiocommunication Conference 2012 (WRC-12) was attended by more than 3 thousands delegates and observers.





�


Figure 3: ITU Radio Regulations. �4 volumes ~2000 pages.





� EMBED Visio.Drawing.11  ���Figure 4: WRC Preparation Process.





� EMBED Visio.Drawing.11  ���Figure 5: Interaction between ITU and WMO Members, ITU Radiocommunication Sector and ITU-R Sector Members in WRC Related Activities.








* If restricted access is selected the WMO Document will only be accessible to the WMO WIKI registered users.


� Many aspects related to the use of radio-frequency spectrum and radio-frequency coordination activities are described in the Handbook “Use of radio spectrum for meteorology: weather, water and climate monitoring and prediction” develop by the ITU (ITU-R Study Group 7) and WMO (SG-RFC). This handbook is available free-of charge in 6 languages (see at: � HYPERLINK "http://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-45-2008&media=electronic" �http://www.itu.int/en/publications/ITU-R/pages/publications.aspx?parent=R-HDB-45-2008&media=electronic�).


� � HYPERLINK "http://www.wmo.int/pages/themes/weather/" �http://www.wmo.int/pages/themes/weather/�


� 1.169		harmful interference:  Interference which endangers the functioning of a radionavigation service or of other safety services or seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating in accordance with Radio Regulations (CS).�- ITU Radio Regulations (� HYPERLINK "http://www.itu.int/pub/R-REG-RR/en" �http://www.itu.int/pub/R-REG-RR/en�).


� Collection of the basic texts of the International Telecommunication Union, including the ITU Constitution, Convention ant other texts, is available free of charge at: � HYPERLINK "http://www.itu.int/pub/R-REG-RR/en" �http://www.itu.int/pub/R-REG-RR/en�.


� The main tasks of WRC and ITU-R groups relevant to WRC are described in Annex 1.


� Studies and development of draft of CPM Report are carried out by Working Parties appointed by at the first CPM meeting (see sections III and IV of Annex 1).


� � HYPERLINK "http://www.wmo.int/pages/prog/www/TEM/WMO_RFC/index_en.html" �http://www.wmo.int/pages/prog/www/TEM/WMO_RFC/index_en.html�


� � HYPERLINK "http://www.wmo.int/pages/prog/www/CBS/Meetings/MG12/CBS_MG12.doc" �http://www.wmo.int/pages/prog/www/CBS/Meetings/MG12/CBS_MG12.doc� 


� � HYPERLINK "http://www.wmo.int/pages/about/documents/WMO_OP_2011_en.pdf" �http://www.wmo.int/pages/about/documents/WMO_OP_2011_en.pdf�


* 	A concerned ITU�R group may be either a contributing group on a specific item, or an interested group that will follow the work on a specific issue and act as appropriate.


� Abbreviations of radio services are provided in Annex 5.
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