GOES Users’ Conference: The Role of Geostationary Satellites in WMO’s Global Observing System

by

Dr Donald E. Hinsman

Senior Scientific Officer

WMO Satellite Activities

The Global Observing System (GOS) was established during the formation of the World Meteorological Organization (WMO) World Weather Watch (WWW).  During the nearly four decades since the formation of the WWW, the space component of the GOS has evolved from a constellation of one or more polar-orbiting meteorological satellites to two constellations comprised at least of two near-polar-orbiting satellites and at least five geostationary environmental observation satellites. 
The space-based GOS has had a profound impact on WMO Members since the inception of the WWW.  Its present observational capabilities permeate almost all products and forecasts provided by the National Meteorological and Hydrological Services (NMHS) in meeting their national mandates.  Indeed, observations are fundamental to the NMHS and without them almost all other services would not be possible.  These facts alone would justify the high value placed on the GOS by WMO Members.  However, the space-based GOS was also the genesis of the WWW.  While it is possible that a WWW may have evolved, it was the new and exciting possibilities for observations from space that acted as the catalyst to bring together some of the world’s leading experts and allowed them to provide a blueprint, the WWW, for international cooperation that is unparalleled within the meteorological communities.

There are two major constellations in the current space-based GOS.  One constellation is the various geostationary satellites, which operate in an equatorial belt and provide a continuous view of the weather from roughly 70(N to 70(S.  At present there are satellites at 0( longitude and 63(E (operated by the European Organisation for the Exploitation of Meteorological Satellites - EUMETSAT), a satellite at 76(E (operated by the Russian Federation), a satellite at 105(E (operated by the People's Republic of China), a satellite at 140(E (operated by Japan), and satellites at 135(W and 75(W (operated by the USA).

The second constellation in the current space-based GOS comprises the polar-orbiting satellites operated by the Russian Federation, the USA and the People’s Republic of China.  The METEOR-3 series has been operated by the Russian Federation since l991.  The polar satellite operated by the USA is an evolutionary development of the TIROS satellite, first launched in April l960.  The present NOAA series, based on the TIROS-N system, has been operated by the USA since l978.  FY-1C, the third in the series of China’s polar-orbiting satellites, is now operational.  These spacecraft provide coverage of the polar regions beyond the view of the geostationary satellites and fly at altitudes of 850 to 900 km.

The ability of geostationary satellites to provide a continuous view of weather systems make them invaluable in following the motion, development, and decay of such phenomena.  Even such short-term events such as severe thunderstorms, with a life-time of only a few hours, can be successfully recognized in their early stages and appropriate warnings of the time and area of their maximum impact can be expeditiously provided to the general public.  For this reason, its warning capability has been the primary justification for the geostationary spacecraft.  Since 71 per cent of the Earth's surface is water and even the land areas have many regions which are sparsely inhabited, the polar-orbiting satellite system provides the data needed to compensate the deficiencies in conventional observing networks.  Flying in a near-polar orbit, the spacecraft is able to acquire data from all parts of the globe in the course of a series of successive revolutions.  For these reasons the polar-orbiting satellites are principally used to obtain: (a) daily global cloud cover; and (b) accurate quantitative measurements of surface temperature and of the vertical variation of temperature and water vapour in the atmosphere.  There is a distinct advantage in receiving global data acquired by a single set of observing sensors.  Together, the polar-orbiting and geostationary satellites constitute a truly global meteorological satellite network.

WMO Members access the data, products and services from the space-based component of the GOS in a variety of ways including direct reception and the World Weather Watch’s Global Telelcommunication Systems.  Most WMO Members have the ability to receive data directly from the satellites.  The World Weather Watch implementation goals for the direct reception of satellite data states that each WMO Member should be equipped with at least one polar-orbiting satellite data receiver and one geostationary satellite data receiver.  At present there are over 1,300 receivers world-wide in the National Meteorological and Hydrological Services which equates to over 80 % implementation.

In the near future, the analogue direct dissemination systems called APT and WEFAX from polar-orbiting and geostationary satellites respectively, will start to transition into digital services.  During 2002 and 2003, users in Europe, Asia, South, Central and North America will start this process.  WMO has worked closely with the satellite operators through the Coordination Group for Meteorological Satellites (CGMS) in order to keep its Members informed of the status of the change and actions that should be taken to enable utilization of this new and power service.

