Appendix A:

Existing U.S. Operational
Meteorological Satellite
Programs

Geostationary Operational Environmental GOES-7, which was launched in 1987, and has already
Satellite Program exceeded its five-year design life, is currently located
NOAA has been operating GOES satellites sinceat 135° west longitude. GOES-8, the first in the GOES-
1974. GOES satellites maintain orbital positions oveiNext series of satellites, became operational in Octo-
the same Earth location along the equator at abouger 1994 and is located at 75° west longitude. GOES-J
36,000 km (22,300 miles) above Earth, giving them(now GOES-9) was launched on May 23, 1995, and
the ability to make continuous observations of weathewill take the place of GOES-7, which will be retired.
patterns over and near the United States. ContinUOUSOES satellites are designed to last about five years.

measurements are necessary to monitor the formatiqgoaa plans to launch replacements as needed (table
of severe storms, which can develop in less than 3@y

minutes. GOES satellites provide both visible-light
and infrared images of cloud patterns, as well a .- .
“soundings,” or indirect profile measurements, of theﬁ POlqr'orbltlng Operat_lonal

temperature and humidity throughout the atmosphere. ENvironmental Satellite Program

NOAA has been operating GOES satellites sinceThe POES satellites follow orbits that pass close to the
1974. Data from these spacecraft provide input tmorth and south poles. They orbit at about 840-km alti-
meet the forecasting responsibilities of the Nationatude, providing continuous, global coverage of the
Weather Service. Among other applications, thestate of Earth’s atmosphere. Data gathered by POES
GOES data assist in monitoring storms and providencludes data essential for assimilation into weather
advance warning of emerging severe weather. Thgrediction models. Specific data collected include at-
vantage point of GOES satellites allows for the ob-mospheric temperature, humidity, cloud cover, ozone
servation of large-scale weather events, which is regoncentration, and Earth’s energy budget, as well as
quired for forecasting small-scale events. They have gnportant surface data such as sea-ice and sea-surface
crucial role in monitoring hurricanes. Images fromtemperature and snow and ice coverage. In order to

GOES provide a visual summary of weather condiyaintain continuity of data delivery, NOAA will re-

tions across the United States and are used routinely lﬁ(ace POES satellites as needed, nominally on a three-
television weather forecasters to inform the publicyear schedule (table 2) '

about impending weather conditions.
To supply complete coverage of the continental POES satellites carry several instruments:
United States, Alaska, and Hawaii, the GOES progrand. The Advanced Very High Resolution Radiometer
requires two satellites, one nominally placed at 75°¢ (AVHRR) which determines cloud cover and
west longitude and one at 135° west longitude.
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Earth’s surface temperature, including sea surfacé5-channel microwave temperature sounder that will

temperature and vegetation cover. greatly increase the ability to infer the temperature
. TheHigh Resolution Infrared Radiation Sounder structure of the atmosphere in cloudy regions. The

(HIRS) which measures energy emitted by the atAMSU-B is a five-channel microwave humidity

mosphere in 19 spectral bands in the infrared regioBounder that will allow data users to infer the water va-

of the spectrum, and one spectral band at the far-rgsbr structure of the atmosphere.

end of the visible spectrum to infer the temperature

structure of the atmosphere in cloud-free regions. pefense Meteorological Satellite Program
- TheMicrowave Sounding Unit (MSUhich de-  the pMmsP program collects and disseminates global
tects energy in the troposphere in four areas of thgnyironmental information for the U.S. Department of
microwave region of the spectrum to infer the tem-pefense. Sensors on DMSP view most of Earth twice
perature structure of the atmosphere in cloudy reper gay. The primary sensor aboard DMSP satellites is
gions. a visible and infrared imager. Data from this sensor are
. The Stratospheric Sounding Unit (SSU three-  also supplemented with atmospheric and oceano-

channel instrument that has flown on all NOAA graphic data. The current Block 5D-2 satellites are be-
POES satellites except NOAA-12. It measures thQng rep|aced with upgraded 5D-3 satellites.

intensity of electromagnetic radiation emitted from ) . )
carbon dioxide at the top of the atmosphere, provid- Each DMSP satellite contains the following sen-
ing scientists with the necessary data to estimat&O's-
temperatures through the stratosphere. 1. TheOperational Linescan System (OL8)yisible
. The Space Environment Monitor (SEM) multi- and infrared imager that monitors cloud cover. The
channel charged-particle spectrometer that mea- OLS also uses photomultipliers to enable observa-
sures the flux density, energy spectrum, and total tions at very low light levels.
energy deposition of solar protons, alpha particles2. The Special Sensor Microwave/Imager (SSMé)
and electrons. radiometer used for determining soil moisture, pre-
. TheARGOS Data Collection System (DC&hich cipitation, and ice cover, has four channels and a

consists of approximately 2,000 platforms (buoys,
free-floating balloons, remote weather stations,
and even animal collars) that transmit temperature,
pressure, and altitude data to the POES satellite. 3.
. The Solar Backscatter Ultraviolet Radiometer/2
(SBUV/2) which measures concentrations of
ozone at various levels in the atmosphere and tota.
ozone concentration. This instrument is flown on
all POES satellites that cross the equator in the af-
ternoon.

. The Search and Rescue Satellite Aided Trackingb.
System (SARSAT, or S&Ryhich locates signals
from emergency-location transponders on board
ships and aircraft in distress and relays these data
to ground receiving stations.

. TheEarth Radiation Budget Experiment (ERBE)
which was flown only on NOAA-9 and NOAA-10.
ERBE measures the monthly average radiation

spatial resolution of 25 to 50 km. It also provides
data used to determine sea-surface wind speed, but
not direction.

The Special Sensor Microwave/Temperature
Sounder (SSM/T1lused for vertical temperature
sensing, has seven frequency ranges.

The Special Sensor Microwave/Water Vapor
Sounder (SSM/T2used for determining humidity
through the atmosphere, has five channels and spa-
tial resolution of 40 to 120 km.

Space Environment Senso&SB/X-2, a gamma-
and X-ray spectrometer; SSM, a magnetometer;
SSJ/4, a precipitating charged particle spectrome-
ter; and SSI/ES-2, a plasma and ion/electron scin-
tillation monitor. Information from these sensors is
used to predict and plan for the impact of the space
environment on space systems.

budget on regional to global scales and determine§he Integrated Program Office

the average daily variations in the radiation budgetin order to support the transition from the existing
DOD DMSP and NOAA POES satellite systems to the

Beginning with NOAA-K, the MSU and SSU will single, converged system of the 21st century, DOD,
be replaced with the Advanced Microwae SoundingdNOAA, and NASA have set up an Integrated Program
Unit (AMSU)-A and AMSU-B. The AMSU-A is a Office (IPO), composed of representatives from each
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agency. The IPO is funded by NOAA, DOD, andtems of four satellites and associated support systems
NASA.1 Each agency has the lead on one function ofith a three-satellite U.S.-European system beginning
the operational system—acquisition (DOD), opera-around the year 2005. The United States will fly one
tions (NOAA), and technology transition (NASA) satellite with an early morning equator crossing to
—but each functional office includes representativesupport DOD’s need for cloud observations and other
of all agencies. This arrangement is designed to instiearly morning data, and one satellite with an afternoon
tutionalize each agency’s incentive to support theequator crossing. The European Organisation for the
overall system. Exploitation of Meteorological Satellites (Eumetsat)
The IPO has begun planning for replacing the existplans to contribute a similar satellite to the converged
ing DOD and NOAA operational polar-orbiting sys- system, which would cross the equator in mid-morn-
ing.

1 NASA provides personnel only.



May 8, 1995

Peter Backlund
Senior Policy Advisor
Office of Science Technology Policy

Richard T. Beck
Environmental Satellites Program Manager
National Aeronautics and Space Administration

Richard Carbone

Lead Scientist of the US Weather Research
Program

National Center for Atmospheric Research

Gary Davis
Director of Satellite Operations
National Oceanic & Atmospheric Administration

Larry Denton
Denton & Associates

H. Frank Eden
Eden Consulting

Bernie Elero
Lockheed Martin AstroSpace

Appendix B:
Workshop
Participants

Joe Friday
Assistant Administrator
U. S. Weather Services

Mark Goodman
Advisory Committee on Human Radiation
Experiments

Floyd Hauth
National Academy of Science—National
Research Council

Ross N. Hoffman
Principle Scientist
Atmospheric & Environmental Research, Inc.

Al Kaehn
Consultant
Burke, VA

Frank Kelly
Senior Staff Scientist
Atmospheric & Environmental Research, Inc.

Steve Kirkner
Acting GOES Aquisition Manager
National Oceanic & Atmospheric Administration

| 15



16 | Reducing the Costs of Collecting Meteorological Data

Russell Koffler
Earth Observations Management
and Markets

William Lindorfer
L ockheed Martin AstroSpace

Greg Mandt
POES Program Manager
National Oceanic & Atmospheric Administration

Bruce D. Marcus
Advanced Programs Manager-C&1SD
TRW, Inc.

Al Powell
Program Manager
Autometric, Inc.

Eugene M. Rasmussen
Senior Research Scientist
University of Maryland

Richard M. Russell
Professional Staff
Committee on Science

US House of Representatives

Bob Ryan
NBC / Channel 4
Washington, DC

Stanley Schneider
Associate Director for Technology Transition
NPOESS Integrated Program Office

Carl Schueler
Manager, New Business Aquisitions
Hughes Santa Barbara Research Center

Philip Schwartz
Acting Superintendent, Remote Sensing Division
Naval Research Laboratory

William Smith
Professional Staff Member
Committee on Science

Shelby G. Tilford
Chief Scientist
Orbital Sciences Corporation

Robert Winokur
Assistant Administrator for Satellites
National Oceanic & Atmospheric Administration

Capt. David Yeager
Executive Director
NPOESS IPO

Fred Zbar
Chief, Systems Requisition Branch
National Weather Service



