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Abstract.


The report describes the experience of maintaining the information system, developed at Space Research Institute of Russian Academy of Sciences for support of users of meteorological satellites' data . The primary purpose of this system is support of local HRPT data acquisition stations, installed in the last years over the territory of CIS. Besides, a system for remote users' access to HRPT data is organized in Space Research Institute via the Internet. The source of satellite data for it is the NOAA HRPT receiving station, installed in the Institute. The automatic system of collection, registration and archiving of the information is realized on the station . Access to data for the remote users is organized using WWW (World Wide Web) server.


The digital data transmitted from meteorological satellites are now widely used for many tasks of environmental control and observation and detection of disastrous events [1-7]. Most benefits of using these data for the environmental tasks are gained from the regular character of relative simplicity of data acquisition. For the CIS states, due to geographical location, the most interesting satellite data are those transmitted from polar orbiting satellites, including the NOAA series. Following the industry progress of the last years, which enabled development of low-cost HRPT data receiving stations [8-10], the independent centers for satellite data acquisition and processing began appearing quickly all over the CIS territory apart from governmental structures of GidroMeteoCenter.


Fig.1 shows the receiving centers opened during last several years, along with those planned for opening in the nearest future. Currently operational are data receiving centers in Space Research Institute of Russian Academy of Sciences (IKI RAN, Moscow), Institute of Space Physics (Yakutsk), Institute of Solar-Terrestrial Physics SO RAN (Irkutsk), Institute of Forestry SO RAN (Krasnoyarsk), Institute of Automation and Control Processes DVO RAN (Vladivostok), Space Research Institute of National Academy of Sciences of Kazakhstan Republic (IKI NAN RK, Alma-Ata), KB Yuzhnoe (Dnepropetrovsk). The next to begin operations in nearest future are centers in Tomsk, Sevastopol, Khar’kov, Kazan’. All of them are receiving HRPT data from NOAA satellites. Some of these centers are currently working over projects for installation of station for reception from other Earth-observation satellites transmitting high-resolution data.
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Fig.1. Local high-resolution data acquisition cenetrs over the CIS territory.


As a result, in parallel with a traditional scheme of satellite data acquisition and distribution based on accumulation of data in large regional centers with further distribution to end users, we can now watch establishing of alternative approach, in which the end users are maintain their own satellite acquisition stations and data processing software.


This second approach offers a lot of advantages. It immediately allows for sufficient growth of the number of satellite information users. Within this structure quick, convenient and inexpensive access to satellite data can be provided for much more organizations including:


governmental, municipal and public local organizations for environmental control;


forest and steppe fire control services;


storms and hurricanes warning services;


educational and scientific institutions;


large fishing ships and ice-breakers;


ground support teams of airports.


The financial support of these acquisition centers is performed not only from governmental sources but also from municipal funds, thus enabling attraction of additional investments into the development of methods of remote sensing from space.


The receiving stations both already operating and planning cover most of the former USSR, thus allowing for constant observation of this colossal territory. However, to utilize this potential to maximum extent, the users of receiving stations and the satellite information itself must be provided with appropriate support.


The term “user support” in our opinion must includes the following:


distribution and exchange of up-to-date information about satellites: status of on-board instruments, satellite orbit parameters, new methods of data calibration, etc.;


exchange of information about status of receiving stations, their operations and satellite data available;


sharing experience of work with receiving stations between users;


collecting and accumulating information about errors in software and algorithms of satellite data processing;


technical support hot-line and consulting users on all problems with both data-processing methods, software realization and hardware functioning;


distribution of new versions of software and upgrading;


organization of open discussions on various problems of processing and use of satellite information.


Apparently, this support will be beneficial for both owners of receiving stations and the users of satellite information.


However, the users of satellite information are widely scattered all over the huge territory. Therefore, the acceptable level of their support may be achieved only using the well-developed systems of wide-area computer networks, which is now rapidly growing in the CIS states. As of today, almost all of the scientific centers listed earlier already have access to global network system. In nearest one or two years all of them will most probably have a fast and reliable connection to the Internet. This will essentially solve the problem of joining the local acquisition centers into a single wide-area network for satellite data acquisition and processing.


To guarantee efficient and stable operations of this network, the supervision and coordination may be performed by one of the receiving centers. Within the proposed structure of satellite data distribution, the main task of this particularly center will be to organize the most convenient user access to required data, rather than data collection and processing. Specifically, it must provide users with full and up-to-date information about the available satellite data and their acquisition and storage locations. This information center can also perform a coordinating tasks in various large-scale projects of Earth observation.


In fact, several centers for NOAA data distribution have been already established. Unfortunately, they are not intended to provide an immediate direct access to acquired information, they offer usually only access to data archives.


In the course of establishment of a wide-area system for direct access to satellite information, the prototype of information center has been developed on base of Space Research Institute in Moscow. The general structure of IKI information center is shown on Fig.2. The center maintains high-performance communication channels to provide direct connectivity to both international computer networks (the NASA Science Internet) and Russian networks (Moscow Backbone, Relcom, Demos). These facilities provide the local receiving centers with data channels sufficient to perform the required information exchange.
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Fig.2. Structure of information center of Space Research Institute (IKI RAN, Moscow).





The interface with the users of satellite information is realized using the World Wide Web (WWW) protocol. The WWW server installed at the IKI center provides information about the facilities offered by the center to support remote users (URL: http://smis.iki.rssi.ru). Beyond that, it performs direct access to satellite data received by NOAA HRPT station within several hours from data acquisition. The services offered by SMIS WWW server are currently under active development, and in the nearest future their list will grow radically.


In the course of development of the data-processing software special attention was paid to achieve maximum automation for data acquisition and processing. In its current status, the essential part of operations is performed with minimal or no operator’s participation. Fig.3 presents the diagram of one of automated routines in daily center operation - the extraction of daily clouds map over the selected regions. At present under development is the automatic procedure for extraction of satellite data on the region requested by the remote user of WWW server. The main purpose of this development is to provide possibility for the remote users to select local regions of their interest and instantly receive satellite information relevant to them. In parallel to this task, the latest development is aimed at creation of a system for remote control of local receiving stations.
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Fig.3. Principal diagram of automatic procedure for creation of daily clouds maps.


We would like to note that most of the software installed at the information center, is originally developed at IKI. Hence distribution and installation of the software in other local satellite centers throughout the CIS will not require large investments, especially taking into account, that most of them are already equipped with data acquisition and processing software developed also at IKI RAN.


In conclusion we would like to stress, that creation and development of the information center in no way means return back to highly-centralized data receiving and processing scheme. The information center is not supposed to store and process the entire amount of satellite information received by the network of acquisition stations. In future all the stations should operate the similar information systems for storage and remote access to data. The IKI center serves as a repository of information of common interest and basis for providing a competent support to local stations and users of satellite information. Beyond that, it may be used in future for development, testing and distribution of new techniques and software for comprehensive analysis of satellite data.
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