Report on the Space-based and Surface-based Subsystems 

of the Global Observing System (GOS) for 2008
1. Space-based Subsystem of the Global Observing System
(S2) Development of geostationary space-based systems.


In 2008 work continued on preparation of the space-based and surface-based segments for the launch of the Russian meteorological geostationary satellite “Electro-L” No. 1.


The launch of the “Electro-L” No. 1 spacecraft is planned for early in 2010. 

(S5) Development of polar-orbiting space-based systems.


Within the framework of developing the system for the collection and relaying of data from polar-orbiting satellites (EUMETSAT Advanced Retransmission Service, or EARS), joint work was performed by EUMETSAT and the Planeta Scientific Research Centre on linking the receiving station in the city of Moscow to the EARS system. The work is scheduled for completion late in 2009.


Work continued on preparation of the space-based and surface-based segments for the launch of the Russian meteorological polar-orbiting satellite “Meteor-M” No. 1. The satellite will have a sun-synchronous (morning) orbit. The payload will be consistent with that declared at recent meetings of the Coordination Group for Meteorological Satellites (CGMS). Roshydromet centres will be responsible for receiving, processing and disseminating data. Direct data transmission will be carried out in NRPT and LRPT formats. 

Launch of the “Meteor-M” No. 1 spacecraft is planned for 2009.
2. Surface-based Subsystem of the Global Observing System (GOS)

(G2) Roshydromet has developed and is operating a national system for monitoring the quality of the observing network’s performance, including the performance of the meteorological and upper-air networks. The quality of the observing network’s performance is being maintained in accordance with Roshydromet guidelines developed in line with WMO requirements.
In the past year Roshydromet drafted recommendations for the organization and performance of inspections of meteorological network stations in accordance with WMO and Roshydromet requirements. These recommendations outline the functions, rights, and requirements applicable to subdivisions of Roshydromet regional administrations in the performance of station inspections, as well as the procedure for verifying stations’ compliance with requirements for an observing site and buffer zone, the condition of service buildings and structures, as well as the qualifications of meteorological technicians performing the meteorological observations. 
Automated processing of the results of meteorological observations is performed at all Roshydromet regional administrations. The established deadlines for the receipt of observation materials at processing centres are met by stations that have regular communication or the ability to transmit information by e-mail. 
With the aim of improving the timely processing of observation results and consequently enhancing the effectiveness of methodological management, active efforts are under way to introduce use of the “ARM-meteorologist” software at stations equipped with personal computers (PCs).

The identification and elimination of systematic errors in observation results is an important aspect of the work being done to obtain reliable information. To this end, automated spatial checking of routine meteorological information is performed at stations with the aid of PCs.

Roshydromet monitors the performance quality of the upper-air network. To allow for a better determination of sounding quality, Roshydromet radiosonde systems need to participate in the WMO 2010 Intercomparisons of Radiosonde Systems.

(G3) Modernization and technical updating of meteorological and upper-air observing sites began in 2008. As part of this project there are plans to equip the network with 210 automatic meteorological stations and 1 627 automated meteorological complexes. The plans call for the automation of a total of 1 837 meteorological observing sites, including 138 that will be set up for the first time. There are also plans to introduce new-generation upper-air locators at 60 upper-air observing sites, and this includes the reinstatement of 10 upper-air stations previously in operation. 
Roshydromet has drafted methodological recommendations for the preparation of observing units for the introduction of automated meteorological complexes (AMCs) and automatic meteorological stations (AMSs).

In accordance with these recommendations, one of the most important elements in preparing all observing units for the installation of AMCs is evaluation of the characteristics of the observing sites. 

With the aim of ensuring adherence to common approaches in evaluating the characteristics of observing sites, the Main Geophysical Observatory (MGO) has developed a methodology for determining the characteristics of observing sites, which includes numerical criteria that have been formulated for the first time. 

In the performance of inspections of Roshydromet regional administrations by MGO specialists, verification of compliance by Global Climate Observing System (GCOS) and Regional Basic Climatological Network (RBCN) stations with the requirements of Roshydromet guidelines and WMO recommendations was carried out during the year under review, as it has been in the past.
A distinguishing feature of the Roshydromet surface-based meteorological network is that it combines the operational synoptic and climatological networks, that is, all the stations in the meteorological network are called on to deliver operational (including storm) information to Roshydromet forecasting units, and the observation results from all the stations are analysed, summarized, reviewed, and submitted to the State Fund. There are also plans to use the automatic meteorological stations that are being set up for these two purposes. 
The availability of computer equipment for meteorological use at an absolute majority of hydrometeorological service administrations within the observing network is insufficient and is not in full compliance with the requirements of the existing guidelines. As already noted, the technical modernization of the meteorological network that has been started is intended to bring about a fundamental improvement in the level of technical equipment within the observing network.
In connection with the introduction of new hardware within the network, Roshydromet is devoting particular attention to preserving the homogeneity of existing observation series. To this end, MGO has developed and sent out to regional administrations recommendations for the performance and summarization of parallel synchronous observations, with the aim of obtaining correlation coefficients for observation series based on the tabular means of measurement and the new methods (now being introduced).
In order to ease the burden on station staff, the plan calls for the automatic selection of comparative observation data from the tabular and new means of measurement at information collection centres.

In 2008 all Roshydromet regional administrations were equipped with standard new-generation verification equipment, that is, a decisive step was taken towards introducing the verification of measurement equipment at sites where the equipment is installed.
Throughout 2008 work was done at all hydrometeorological service administrations to eliminate the backlog in the preparation of monthly and annual records for previous years and to fill in gaps in the meteorological information databanks.

Owing to a lack of the appropriate means of communication, it is still not possible to provide for the operational distribution of detailed radiosonde data (data at all levels indicating the coordinates for each level, as well as additional metadata) from Roshydromet upper-air stations. The possibility of the non-operational collection of detailed radiosonde data is currently being studied; this will require exhaustive documentation of the composition and content of archived files. There are also plans for the experimental operational transfer of detailed data from one of the upper-air stations. 

Successful efforts have been under way since 2000 to halt the decline in the number of stations and posts.
At the beginning of 2008 the observing network consisted of 3 432 functioning observation sites, including 1 790 posts.

In accordance with the calculations performed by Roshydromet scientific research institutions, based on the general climatic, physical, economic and geographical conditions, the minimum number of meteorological stations and hydrological posts needed to meet the demand for hydrometeorological information in Russia is 4 400, including posts.

Of the total number of stations with meteorological observations, 454 stations are part of the national basic (climatological reference) network, and 237 of these have been selected as RBCN stations, including 135 GCOS stations. 

(G4) The meteorological observation plan for 2007 was met by 98.5 percent, and the upper-air observation plan was met by 94 per cent. The reason for the shortfall in fulfilment of the plans was the absence or unsatisfactory condition of technical equipment used for observations. 

(G5) The average sounding altitude in the Roshydromet upper-air network in 2008 was 23 GPa. Roshydromet is working on raising the altitude of atmospheric sounding. The achievement of higher altitudes is limited by the higher costs involved (the use of high-altitude sheathing).
With the aim of increasing the accuracy of forecasts of adverse weather phenomena with a lead time of three to six days, the T-PARC winter phase field experiment was conducted using additional adaptive observations at radiosonde stations in Siberia and in the Far East, as well as dropsondes released from aircraft over the Pacific Ocean. 

Within the framework of the T-PARC winter phase field experiment, between 7 January 2009 and 28 February 2009 a total of 37 Roshydromet upper-air stations conducted additional adaptive releases at 0600 and 1800 UTC in response to special requests. Additional releases were performed within the framework of so-called intensive observation periods (IOPs) of 24 hours each, which presumably preceded adverse/hazardous weather phenomena. A total of 33 IOPs were performed. For each IOP the selection of stations at which additional releases needed to be carried out was performed at the National Centers for Environmental Prediction (NCEP) of the National Oceanic and Atmospheric Administration (NOAA) approximately 30 hours prior to an additional release at 0600 UTC, and the Main Radiometeorological Centre (MRC) was notified of the selection by e-mail. The MRC promptly relayed the requests to stations using Roshydromet communications channels. A total of 604 additional releases were performed. 

(G8) A methodology has been developed for calculating the minimum required number of sites with upper-air observations within the state observing network. For the most part, the makeup of the existing upper-air network is consistent with the criteria that have been adopted.
