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Action proposed

The Meeting is invited to note the discussion on this paper with the aim to elaborate recommendations for inclusion of it into the summary report to MG CIMO.
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Appendix:
References for Internet access to the sites of serial manufacturers of Microwave Remote Sensing instruments for operational meteorological applications.
MWR Technology Status
I.
Main manufacturers of Microwave radiometers for operational meteorological use
1.
There are more then ten manufacturers of microwave radiometers world wide. Many of them are associated with National Space Agencies being or governmental or public managed. The current paper will not describe any of them, as they do not serial productions of the systems applicable for routine use in meteorological observational networks. 
2.
Just three companies world wide are well know as manufacturer and serial supplier of microwave systems for routine microwave remote measurements of meteorological parameters. These companies are “Radiometrics Inc” {1}, “PVK “Attex” {2}, and “RPG – Radiometric Physics GmbH” {3}. The company counted in the order of the date of establishing. All these companies are private and founded by the people originally worked in atmospheric physics as a scientists.

3.
Could be that some new private companies were founded as in industrial as in developing countries, but as the current paper is corresponding to the operational networks, thus we are speaking about companies operating at the market within last 10 years and more.

4.
All the companies mentioned in the section 2 above, are delivered to the market many instruments for scientific research in different field of applications. As well some of them have delivered instruments for operational use, but not in field of meteorology. Only meteorological network applications of microwave remote sensing instruments are in the focus of the proposed paper. Due to this, other applications are not described here. 
II.
The current status of implementation of the microwave radiometer systems for operational use in meteorology
5.
“Radiometrics Inc” {1}
According to the information presented at the web site of Radiometrics Corporation, there were two biggest achievements in implementation of the microwave radiometers in operational meteorological measurement. First of them is dated January 2012 and is stated in the company “News” page as below:

“Earth NetworksSM, the operator of the largest weather, lightning and climate observation networks, announces the deployment of a new monitoring network for the continuous collection of real-time atmospheric data within the planetary boundary layer and above. Earth Networks is partnering with Boulder, CO-based Radiometrics Corporation to deploy the initial network of 10 thermodynamic profiling radiometers in California. Key parameters that will be measured by the network of radiometers include temperature, humidity and liquid profiles. The companies anticipate that the network will grow quickly to 100 or more instruments across the United States. The Earth Networks Boundary Layer Network (ENBLN) will fill critical observational gaps that will enable meteorologists to greatly improve mesoscale forecasts and storm warnings.”{1}

The above mentioned Earth NetworksSM, is the biggest private owner of non governmental operative meteorological network in the USA. The well knows brad “WeatherBug” is operating under their supervision recently. The “WeatherBug” is the most obvious candidate for integration within WIGOS Implementation Plan. If the intention declared by “Radiometrics” and Earth NetworksSM will be successfully implemented, thus ET-NTTB have to pay attention for supporting of this activity under WIGOS umbrella.
The second big step of “Radiometrics” is dated December 20123 and is stated in the company “News” page as below:

“Radiometrics Corporation announces the completion of a major delivery milestone on a contract to install and maintain a nationwide network of microwave thermodynamic profilers in India. On December 22, 2012, representatives from an important agency of the Indian government completed acceptance testing of the first profiler and the central site equipment and software are scheduled for delivery in early January 2013.
Once completed, the network will include twenty profilers and a sophisticated network management subsystem, as well as software to analyze and display real-time upper air meteorological data for operational weather forecasting and nowcasting. Data from the radiometers will provide meteorologists real-time radiosonde-equivalent atmospheric soundings and forecast indices”.

The described activity is probably the biggest project, at the recent days, which can be addressed to WIGOS as a general integrative source of information useful for many meteorological applications. Moreover, it is bright example of Capacity Building activity. Experience of this work has to be used by ET- NTTB 
6.
PVK “Attex” {2}
PVK “ Attex” has delivered about 20 instruments within last decade to the observational network of Roshydromet (Russian NHMS).5 of them were delivered in 2010-2012 for the purpose of Geophysical monitoring. But all these devices are not included into the joint network. Only the last 5 instruments will be combined into the operative net. The reason for this is in restricted heights of operation of MTP-5 (model of microwave remote sensing system manufactured by PVK “Attex”). This height is limited by 1000m, which means atmosphere boundary layer.

As meteorological parameters of boundary layer have very restricted space correlation scale, it is no reason to get operative information from the sites separated on hundreds of kilometers. Geophysical monitoring has absolutely different target: it is focused on the global, planetary scale fast changes in atmosphere. Du to this, operative data from all the space-distributed instruments are very important.
7.
“RPG – Radiometric Physics GmbH” {3}
According to the information presented at the web site of Radiometric Physic GmbH, there was one project for the delivery of microwave radiometer systems for operational use in KMA Korean Meteorological. Agency / Korea. This project is in development of:

“First operational network of microwave profilers worldwide Instrumentation: 9 x RPG-HATPRO, wind profilers, weather stations, Application: Radiometer data is assimilated into weather forecast model. Delivery: May / August 2009” {3}

As it was past some time after delivery of the system, it takes sense to request representative of KMA in ET NTTB to present the preliminary report about the results of operational use of the network.

The second operational application of the RPG-made microwave radiometers was in delivery in 2012 of the temperature profiler for meteorological support of Sochi Olympic Games. The instrument was bought by Roshydromet (Russian NHMS) for the installation on mobile platform. The platform has the ability of operative changing of the position for measurements of atmosphere parameters up to 3 km at different locations near by different Olympic objects. The system is on the stage of testing exploitation under supervision of “PVK “Attex” in Olympic mountain cluster since January 2013.

III.
Preliminary estimate of trends
8.
There are three main directions of implementation of ground based microwave remote sensing instruments recently. As it can be seen, from the above described activity of the main suppliers of the microwave remote sensing instruments, these direction are:
a)
Private operational networks (“Radiometrics Inc”),
b)
National networks at fast developing countries (“RPG” and “Radiometrics”, PVK”Attex”),
c)
Meteorological service of special events like Olympic Games, International Summits and so on (“RPG” with assistance of PVK “Attex”).
9.
All these directions of activity are very interesting from the point of view of WIGOS Implementation. For this reason, it seems to be useful to request HMEI for their help in more close informative cooperation with the above mentioned manufacturers. As the first step,
ET NTTB could ask for preparation of the short report for each of the above mentioned activity from the respective manufacturer.
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