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About NOAA's Satellites

PRIVATE
Satellite data and derived products from NOAA's satellite systems are available through the National Climatic Data Center. The two primary systems are the Geostationary Operational Environmental Satellite (GOES), which started in 1975, and the Polar Orbiting Environmental Satellite (POES), which began as the TIROS series in 1960. The NCDC also archives data from the Defense Meteorological Satellite Program (DMSP) satellites.

· Geostationary Operational Environmental Satellite (GOES) 
· Polar Orbiter Environmental Satellite (POES) 
· Defense Meteorological Satellite Program (DMSP) 


Geostationary Operational Environmental Satellite (GOES)

Brief History 

On December 7, 1966, the National Aeronautics and Space Administration (NASA) launched the first geostationary Applications Technology Satellite (ATS-1), which had the ability to see weather systems in motion. This dream was realized, thanks to the pioneering efforts of Verner Suomi, who conceived and designed the first Spin Scan Cloud Camera. The ATS-1 was capable of full-disk Earth imaging every half hour. The National Severe Storm Forecast Center (NSSFC) and the National Hurricane Center benefited from imagery taken by ATS-3 in the early 1970's. On May 5, 1974, the first prototype GOES satellite, the Synchronous Meteorological Satellite (SMS-1) was launched. Shortly, thereafter, NOAA's operation of a GOES series began with the launch of GOES-1 on October 16, 1975. The primary instrument on board the SMS and the earliest GOES satellites was the Visible and Infrared Spin Scan Radiometer (VISSR). 

Purpose 

Unlike the polar orbiting satellites, the GOES satellites can provide continuous monitoring of the Earth's atmosphere and surface over a large region of the Western Hemisphere. They circle above the Earth in a geosynchronous orbit on Earth's equatorial plane, matching exactly the Earth's rotation about its axis. This configuration allows each satellite to view the same areas of the Earth at all times from 35,800 km (22,300 miles) above the Earth's surface. These satellites monitor potential severe weather conditions, such as tornadoes, flash floods, hail storms, and hurricanes. When these conditions develop, the GOES satellites track their movements as frequently as possible. 

GOES satellite imagery is also used to estimate rainfall during thunderstorms and hurricanes for flash flood warnings, as well as estimate snowfall accumulations and overall extent of snow cover. Such data help meteorologists issue winter storm warnings and spring snow melt advisories. Satellite sensors can also detect ice fields and map the movements of sea and lake ice and slower moving icebergs. With the improved resolution on the infrared channels of today's GOES satellites, detection of forest fires, fog formation, volcano plumes, and the ability to distinguish between water and ice clouds are now possible. 

New Generation of GOES Satellites 

Thus far, there have been twelve launches of NOAA's geostationary satellites. With the launch of GOES-8 in April 1994, the GOES satellites have entered a new phase, called the GOES Next Generation satellites (GOES-NEXT). NOAA's newest series of GOES satellites are totally redesigned from the ground up. They are three-axis body stabilized and equipped with a separate Imager and Sounder, replacing the old VAS (VISSR Atmospheric Sounder) instrument on the older spinning GOES satellites. GOES-9 joined GOES-8 on May 23, 1995, and was moved over 135 degrees West longitude by early 1996. For the first time since January 1989, NOAA now has full time GOES-WEST and GOES-EAST coverage. The newest GOES satellite, GOES-10, was successfully launched from Cape Canaveral on April 25, 1997 at 1:49 am EDT. The satellite will be tested for 3 months on-orbit at 105W. Then, it will stored "sleeping" on-orbit, facing away from the Sun in what is called the ZAP mode (Z-Axis Precession, one rotation per year relative to the Earth, or storage on-orbit facing steadily away from the Sun). The ZAP mode will be tested early in the post-launch program, during the first week of June. On-orbit storage will avoid on-earth storage costs, post-storage testing, and the 12-month delay expected between NOAA's call-up and launch. Unfortunately, NESDIS does not budget money and manpower to operate a 3-satellite GOES constellation. The satellite will then be activated on the advent of a failure of one of the two operating satellites. GOES satellites have a life expectancy of about five years. 

The Imager instrument consists of five channels ranging from the visible to the longwave infrared channel. The visible channel has a resolution of 1km while most of the infrared channels has a resolution of 4km at nadir. The sounder, carrying 18 thermal infrared channels, is capable of making over 50,000 soundings per hour, which is particularly useful over data sparse regions of the Western Hemisphere. Each of the GOES satellites scans predetermined areas of the earth from the mid Pacific region to the eastern Atlantic region. During routine mode, observations are taken over the United States four times every hour, but when severe weather threatens the GOES Imager is capable of one minute interval scanning over a smaller area. A variety of products from the Sounder and Imager are created operationally to improve near real-time and long range forecasts. These products are archived at the National Climatic Data Center. 

For more information on GOES satellites and products: 

· GOES Mission Overview 
· GOES/POES Publications and Technical Reports 
· GOES Operations 
· NOAASIS (GOES Calibration/Navigation Information) 
· GOES Realtime Quantitative Satellite Products 
· Cooperative Institute for Meteorological Satellite Studies (CIMSS) 
· Cooperative Institute for Research in the Atmosphere (CIRA) 
· GOES Satellite Browse Server 
· GOES Comprehensive Technical Data 


Polar-orbiting Operational Environmental Satellite (POES)

Introduction 

The POES satellite system offers the advantage of daily global coverage, by making nearly polar orbits roughly 14.1 times daily. Since the number of orbits per day is not an integer the sub orbital tracks do not repeat on a daily basis, although the local solar time of each satellite's passage is essentially unchanged for any latitude. Currently in orbit are NOAA-12 and NOAA-14, which provide global coverage four times daily. The POES system includes the Advanced Very High Resolution Radiometer (AVHRR) and the Tiros Operational Vertical Sounder (TOVS). 

Brief History 

The first National Oceanic and Atmospheric Administration (NOAA) series of polar orbiting satellites began with the launch of Television Infrared Operational System (TIROS) satellite on April 1, 1960. Its mission was to provide global meteorological data for research. These satellites carried a Vidicon Camera with an array of lenses. The Vidicon was essentially a television camera which provided visible data at a maximum spatial resolution of 3.8 km. 

The second series of polar orbiting satellites were those of the Environmental Science Services Administration (ESSA), before it became NOAA. These satellites were considered the first generation of "operational" polar orbiters. The ESSA series lasted three years after the launch of ESSA-1 on February 3, 1966. Also placed in near sun-synchronous orbits, these satellites operated in pairs making daily passes over much of the globe during the morning and afternoon hours. The afternoon satellite, odd numbered satellites, was equipped with Advanced version of the Vidicon Camera System (AVCS), which provided visible data at a maximum spatial resolution of 2.2 km, and a Low Resolution Infrared Radiometer (LRIR) which provided infrared measurements at varying spatial resolutions. The morning satellite, even numbered satellites, were equipped with an Automatic Picture Transmission (APT) system which provided local imagery (at spatial resolutions of 3.8 to 7.4 km) to suitably equipped ground stations. 

The second generation of operational polar orbiters began on January 23, 1970, with the launch of ITOS-1 (Improved TIROS Operational System) and continued with NOAA-1 through NOAA-5, which was launched July 29, 1976. These satellites were also placed in near sun-synchronous orbits with equatorial passes at 0900 Universal Coordinated Time (UTC) and 2100 UTC. Sensors on ITOS-1 and NOAA-1 included an AVCS and a Scanning Radiometer (SR). A Very High Resolution Radiometer (VHRR), and a Vertical Temperature Profile Radiometer (VTPR) were part of the payload for NOAA-2 through NOAA-5. The SR provided global visible and infrared data at 4 and 8 km spatial resolutions, respectively, while the VHRR provided higher resolution data for designated areas. The VTPR was an eight channel radiometer that provided infrared measurements at 68 km resolution. 

Today's generation of polar orbiting satellites was initiated with the launch of TIROS-N on October 13, 1978. These satellites, like their predecessors, operate in near sun-synchronous orbits. Consecutive equatorial crossings are separated by about 25 degrees of latitude. This produces up to 14.1 orbits per day. Orbital tracks do not repeat on a daily basis, but similar equatorial nodes occur every eight days. The two main sensors on board these satellites include the Advanced Very High Resolution Radiometer (AVHRR) and the TIROS Operational Vertical Sounder (TOVS). The AVHRR is a four/five channel radiometer (depending on the satellite number). Spectral bands range from the visible through the thermal infrared. The TOVS is composed of three different sensors, all measuring incoming radiation in the infrared or passive microwave portion of the electromagnetic spectrum. The three components of the TOVS are the Microwave Sounding Unit (MSU) with four microwave channels, the Stratospheric Sounding Unit (SSU) with three infrared channels, and the High Resolution Infrared Sounder/2 (HIRS/2) with twenty infrared channels. 

The next generation of polar orbiting satellites will begin with the launch of NOAA-K sometime in 1997. NOAA-K and its successors, NOAA-L and NOAA-M, represent an improvement over the previous series. There will be more passive microwave instruments and channels. The new Advanced Microwave Sounding Units (AMSU-A1, AMSU-A2, AMSU-B) are state-of-the-art passive microwave sounders that will significantly enhance NOAA'S atmospheric sounding and non-sounding products suite. The AMSU instruments have better spatial resolution and upper atmospheric sounding capabilities than the previous MSU instrument flown on the TIROS-N series. The Advanced Very High Resolution Radiometer (AVHRR/3) will provide improved low energy/light detection and a new channel, called 3A, at 1.6 microns for improved snow and ice discrimination. Channel 3A will be time shared with the previous 3.7 micron channel, now called 3B. The High Resolution Infrared Radiation Sounder (HIRS/3) has spectral channel changes that were made primarily to improve soundings and to be congruent with the specifications developed for the new GOES Sounders. 

Purpose 

Because of the polar orbiting nature of the POES series satellites, these satellites are able to collect global data on a daily basis for a variety of land, ocean, and atmospheric applications. Data from the POES series supports a broad range of environmental monitoring applications including weather analysis and forecasting, climate research and prediction, global sea surface temperature measurements, atmospheric soundings of temperature and humidity, ocean dynamics research, volcanic eruption monitoring, forest fire detection, global vegetation analysis, and many other applications. 

For more information on POES satellites and data. 

· Polar Orbiter Data Users Guide 
· On-line Satellite Catalog Request System (OSCAR) 
· NOAA-K/L/M User's Guide
(This is a DRAFT copy!! Some sections are incomplete!)

· Satellite Active Archive 
· NOAASIS (POES Calibration/Navigation Information) 
· Near Realtime Sea Surface Temperature Charts 
· Remote Sensing of Volcanic Eruption Clouds Using AVHRR 


Defense Meteorological Satellite Program (DMSP)

Although the DMSP series is not part of the NOAA satellite series, NOAA receives, processes and archives data collected from three sensors on board each satellite: Special Sensor Microwave Imager (SSM/I), Special Sensor Microwave Temperature Sounder (SSM/T), and Special Sensor Microwave Water Vapor Profiler (SSM/T2). The DMSP is a long term military effort to monitor meteorological and oceanographic environment of the earth. Current satellites, F12 and F13, circle the earth in a near-polar, sun-synchronous orbit, maintaining an altitude of approximately 850 km. The average scanning swath width of the SSM/I, SSM/T and SSM/T2 sensors is 1500 km. The National Climatic Data Center archives the level 1b data from the SSM/I and SSM/T since August 1987, and the Temperature Data Records (TDR), Sensor Data Records (SDR), and Environmental Data Records (EDR) since July, 1987. Sounding products are available from January 1989 forward. 

For more information on DMSP satellites and products: 

· National Geophysical Data Center DMSP Home Page 
· Marshall Space Flight Center 
· Jet Propulsion Lab 
· National Snow and Ice Data Center 
· DMSP Soil Wetness Index 


<SMALL>Satellite Services Group contact information:

National Climatic Data Center
Room 120
151 Patton Avenue
Asheville, North Carolina 28801-5001
Telephone: 704-271-4850
Facsimile: 704-271-4876
E-mail:satorder@ncdc.noaa.gov 

</SMALL>
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