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World Meteorological Organization (WMO)

Bands for Space-borne passive sensing, 
RR footnote 5.340 and Ultra-WideBand

Discussion

Space-borne passive sensing of the Earth’s surface and atmosphere has an essential and increasing importance in operational and research meteorology, in particular for mitigation of weather and climate-related disasters, and in the scientific understanding, monitoring and prediction of climate change and its impacts. The impressive progress made in the recent years in weather and climate analysis and forecasts, including warnings for dangerous weather phenomena (heavy rain, storms, cyclones) that affect all populations and economies, is mainly attributable to spaceborne observations and their assimilation in numerical models.

Space-borne passive sensing for meteorological applications is performed in bands allocated to the Earth exploration-satellite (passive) and meteorological satellite service. The appropriate bands are uniquely determined by the physical properties (e.g. molecular resonance) of constituents of the atmosphere, and are therefore one of the important natural resources, similarly to Radio Astronomy bands. 

Several geophysical parameters contribute, at varying levels, to natural emissions, which can be observed at a given frequency. Therefore, measurements at several frequencies in the microwave spectrum must be made simultaneously in order to isolate and to retrieve each individual contribution, and to extract the parameters of interest. Bands below 100 GHz are of particular importance, as they provide an “all-weather” capability since clouds are almost transparent at these frequencies. Moreover, each of most of these frequency bands has unique properties. For example, the exclusive passive band 23.6-24 GHz is the only band that enables the accurate determination of the vertical vapour content of the atmosphere.

Passive sensors measure natural radiations, sometimes at very low level, which are noise for radiocommunications but contain essential information for passive sensing environmental applications. Therefore, passive services are extremely sensitive to interference and need absolute protection. Any artificial increase of the noise has a degrading impact on the use of passive frequency bands. In this regard, Recommendations ITU-R SA.1028-2 and ITU-R SA.1029-2 provide respectively the relevant performance and interference criteria for satellite passive remote sensing and are to be considered, as stated in the liaison statement from WP7C (Doc. TG 1‑8/67), in any studies between ultra-wideband (UWB) devices and Earth exploration-satellite service (EESS) (passive). While fully endorsing these Recommendations, WMO emphasises that these criteria are more than likely to become even more stringent in the future while passive sensors will improve, taking advantage of the technological advances, to better meet accuracy and sensitivity requirements.

The utmost importance should be attached to ensuring absolute protection of the “passive bands” that are unique natural resources, and these few “passive bands” have been fully recognized by a very special regulatory measure in the ITU Radio Regulations, RR footnote 5.340, which states that “all emissions are prohibited in the band”. WMO therefore acknowledges that the relevant essential meteorological and related environmental activities are safeguarded by the compliance to these regulatory measures that are part of an international treaty between States.WMO emphasizes that a breach of these regulatory measures would lead to damaging meteorological and related environmental activities with their social and economic impacts, including safety of life and property. Any relaxation of this footnote would result in a detrimental impact to operational and research meteorology. It would hamper further developments of improved weather and climate prediction that are anxiously expected by all Governments in this period of increasing weather and climate-related disasters; 

The Fourteenth World Meteorological Congress (Geneva, May 2003), attended by 170 Member countries, expressed concern at the threat to radio frequency bands allocated for meteorological and related environmental systems. The Congress appealed to the ITU and its Member Administrations to ensure absolute protection of the special bands allocated to space-borne passive sensing (MetSat and EES), with particular attention to the exclusive 23.6-24 GHz passive band, which are a unique natural resource for atmospheric measurements. A copy of World Meteorological Congress Resolution 3 (Cg‑XIV) – Radio frequencies for meteorological and related environmental activities – is attached herewith, which was also submitted to the World Radiocommunication Conference (WRC-03, Geneva, 9 June - 4 July 2003). Emphasizing that the utmost importance should be attached to safeguarding the adequate protection of space-borne passive sensing, WMO has urged its 185 Member countries to make all efforts to ensure the protection of the relevant radio frequency bands that are a unique natural resource for the atmospheric measurements.

Conclusion

WMO supports and benefits from the development of new radio-communication technologies, but believes that these developments could be made without putting in jeopardy other applications that are crucial for environmental applications, including impact on the safety of human life and property. 

In conclusion, any in-band emission shall continue to be prohibited in the exclusive passive band in accordance with RR footnote 5.340. Therefore, the UWB transmissions shall avoid the exclusive passive bands relevant to RR footnote 5.340.

RESOLUTION 3 (Cg-XIV)

RADIO FREQUENCIES FOR METEOROLOGICAL and related environmental ACTIVITIES

The congress,

Noting

(1)
The Sixth Long-term Plan.

(2)
Resolution 3 (Cg-XIII) – Radio-frequencies for meteorological activities.

(3)
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 Radio Regulations of the International Telecommunication Union (ITU).

(4)
The outcome of ITU World Radiocommunication Conferences (esp. WRC-2000).

(5)
The agenda of the forthcoming ITU World Radiocommunication Conference (WRC‑2003).

Considering

(1)
The prime importance of the specific radiocommunication services for meteorological and related environmental activities required for the safety of life and property, the protection of the environment, climate change studies and scientific research.

(2)
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.

(3)
The crucial importance of the allocation of suitable radio-frequency bands for the operation of Meteorological and Research & Development satellites, including remote sensing, data collection and data distribution links.

Stressing that some radio-frequency 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.

Requests 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, in coordination with other technical commissions and in liaison with other relevant international bodies, in particular the Coordination Group for Meteorological Satellites (CGMS).

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 and Radiocommunication Sector (ITU-R) activities.

(2)
To actively participate 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 the ITU Radiocommunication Sector (ITU-R), especially ITU-R Study Group 7 on Science Services.

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

Appeals to the International Telecommunication Union and its Member Administrations:

(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; In this regard, the exclusive 23.6-24 GHz passive band that is associated with a water vapour absorption line is of crucial importance for weather, water and climate research and operations.

(2)
To give due consideration to the WMO requirements for radio frequency allocations and regulatory provisions for meteorological and related environmental operations and research.

Requests the Secretary-General:

(1)
To bring this resolution to the attention of all concerned.
(2)
To pursue as a matter of high priority the coordination role of the Secretariat in radio frequency matters, especially with the Radiocommunication Sector (ITU-R) of the International Telecommunication Union, including participation of WMO in ITU-R Radiocommunication Study Groups, conference preparatory meetings and World Radiocommunication Conferences;

(3)
To facilitate the coordination between National Meteorological and Hydrological Services and their national radiocommunication administrations, particularly in preparing the ITU World Radiocommunication conferences, by providing appropriate information and documentation.

(4)
To assist the Commission for Basic Systems in the implementation of this Resolution.
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