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D-DAY

"In The Beginning," there was nothing but planning, much discussing, and more 

pondering over something called FGGE. Now, we are off and running I The FGGE 

Operational Year commences December 1 and January 5 opens the First Special 
Observing Period.

As the Holiday Season approaches, the FGGE Project Office would like to thank 

all those who have already contributed to the Experiment and express best 
wishes to all for the New Year.

SATELLITE UPDATE 

TIROS-N

Introduction: The first TIROS-N advanced weather satellite was launched from 

the Western Test Range in California by an Atlas F Launch Vehicle on October 13, 
1978.

TIROS-N is the first of the third generation weather satellites. The remaining 

seven satellites in this series, called collectively the TIROS-N series, will 

be designated NOAA A-G before launch, and as NOAA 6-12 once in orbit. NOAA-A 
is planned to be launched during the spring of 1979 with the remaining three 
pairs of spacecraft to be launched roughly at the rate of one pair every two 

years. The TIROS-N satellites series replaces the ITOS series of meteorological 
satellites and have a design lifetime of 2 years.

The initial TIROS-N satellite, also called TIROS-N, was placed into a near- 

polar, sun-synchronous orbit with an inclination of 98.9° and at an average
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altitude of 854 kilometers (km) in contrast to 1511 km for NOAA-5. The 

orbital period is 102 minutes, permitting TIROS-N to complete just over

14 orbits per day. NOAA-A is expected to be launched into a slightly 

lower orbit (833 km and 98.7° inclination). In the operational configura

tion, the two satellites will be positioned with a nominal orbit plane 

separation of 90 degrees. TIROS-N crosses the equator in an afternoon 1500 

local solar time (LST) ascending orbit; NOAA-A will cross in a morning 0730 
LST descending orbit.

Spacecraft D escription: The TIROS-N system makes considerable use of hard

ware and software developed within the USAF DMSP Block 5D satellite program. 

However, unique to TIROS-N is the satellites’ data handling and communications 

functions which provides the National Oceanic and Atmospheric Administration 
(NOAA) with global weather information in support of the World Weather Program. 

Specifically, data collected by NOAA Command and Data Acquisition Stations 
(Wallops Island, Virginia and near Fairbanks, Alaska) are processed and for

warded to a central processing facility in Suitland, Maryland. In addition, 

TIROS-N locates and collects data from tropical constant level balloons and 

from selected drifting buoys, using the French built ARGOS data collection 

and platform location system. These data are sent to Toulouse, France for 

processing.

Instrument P a y l o a d : The instrument payload on TIROS-N consists of:

(1) The Advanced Very High Resolution Radiometer (AVHRR), a four- 

channel (0.5-0.9; 0.7-1.1; 3.6-3.9 and 10.5-11.5 y) scanning 

radiometer providing image and radiometric data in the visible, 

near infrared, and far-infrared portions of the spectrum with

a resolution of approximately 1 km (at the satellite sub-point).

(2) The TIROS Operational Vertical Sounder (TOVS), a subsystem consisting 
o f :

o The High Resolution Infrared Sounder (HIRS/2), a 20-spectral- 

channel, infrared radiometer used in inferring tropospheric 

temperature and moisture profiles.

o The Stratospheric Sounding Unit (SSU), a 3-channel pulse- 

modulated, step-scanned, far-infrared spectrometer used to 

produce temperature profiles of the stratosphere.

o The Microwave Sounding Unit (MSU), a 4-spectral channel, 

radiometer with response in the 50-57 GHz C>2 band of the 

atmosphere in the presence of clouds.

(3) The Data Collection and Platform Location System (ARGOS), a random 

access system for platform location and the collection of m e t e o r o 

logical data from both movable and fixed platforms, such as buoys 

and balloons.
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(4) The Space Environment Monitor (SEM), a multi-detector unit used 

to monitor solar particulate energies in the vicinity of the 
satellite.

Because of spacecraft tape recorder limitations, the image data are recorded 

digitally on board the spacecraft at a lower (4 km) resolution to provide for 

global coverage. When in "view" of a ground station, the recorded data are 

transmitted to the ground station for relay to a central processing facility 

for processing into geophysical parameters. In addition, when in "view" of 

receiving stations, real-time APT (Automatic Picture Transmission) and HRPT 

(High Resolution Picture Transmission - resolution 1 km) will be available.

Two daytime and two nighttime readouts will be available from each TIROS-N 

series satellite using real time VHF (for APT) and S-band digital links 
(HRPT).

The HIRS/2 sounding unit is sensitive to radiation from the visible to the 

15 y - CO 2  region of the infrared spectrum allowing the calculation of 

temperature profiles from the surface to the 1 millibar level, water vapor 

content at three levels in the atmosphere, and total ozone content. The SSU 

unit, provided by the Meteorological Office of the United Kingdom, is like

wise sensitive to CO 2  radiation. The MSU unit will permit soundings to be 

made in cloudy conditions since such measurements are generally unaffected 
by non-precipitating water droplets. This is the first such instrument to 

be flown operationally aboard a NOAA spacecraft. The sounder data are 
recorded digitally on board the spacecraft and when in "view" of a ground 

station, the recorded data are transmitted to the ground station for relay 

to the central processing facility.

The ARGOS system provided by the Center National d T Etudes Spatiales (CNES) 

of France is a data collection and platform location system which can ac

company its mission even in polar regions; beyond the data reception range 

of geostationary satellites. The SEM unit measures solar proton flux, alpha 

particle and election flux density and total particulate distribution at 

satellite altitudes.

Instrument Status and Products: All instrument systems as of November 14 are 

fully operational and are performing adequately to support data recovery with 

the following two exceptions. Channel 3 on the SSU unit is inoperative and 

there is some noise in the 3.6 y channel of the AVHRR.

Calibrated raw radiances from the TOVS systems have been provided and archived. 

Soundings have been produced using this data with a few being run through the 

radiosonde match program. The soundings follow the radiosondes rather well; 

though it is evident that further tuning of the coefficients, which are in

volved in converting raw radiances to temperature profiles, are needed. This 

is an interactive process that normally takes a few months.

It is the goal of the National Environmental Satellite Service to provide 

temperature and humidity soundings beginning not later than 5 January 1979
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using data from all three TOVS instruments. The NOAA-5 soundings will be 

produced until the TIROS-N soundings can be delivered on an operational 

basis, are adjudged to be at least as good as the NOAA-5 soundings, and the 

users have been notified of the phase over. The goal with respect to all 

image products and sea-surface temperatures (SST) is to have the systems 

operational by January 1, 1979. Under similar conditions, NOAA-5 S S T’s will 

be derived from VTPR and image products will continue until replaced by 

TIROS-N products. On March 1, 1979, all NOAA-4 and NOAA-5 operations are 

expected to be terminated.

NIMBUS-G

The research satellite NIMBUS-G was launched aboard a Delta rocket on 
October 24, 1978 (designated now as NIMBUS-7) into an orbital altitude of 

950 km with noon/midnight equatorial crossings and an orbital period of 104 

minutes. This spacecraft while primarily instrumented with sensors to m o n i 
tor atmospheric pollutants will also contribute significantly to the FGGE 

data base as discussed in FGGE N E W S , No. 5, April 1977, and noted in the FGGE 

Interim Data Guide.

SEASAT-A

On October 10, 1978, communications with SEASAT-A ceased. After 99 days of 

operations, this research satellite system failed. As such, the anticipated 

SEASAT ocean surface wind velocities and other SEASAT products will not be 

available for incorporation into the FGGE Level II-B Satellite Data Set. 

However, it is expected that most of the SEASAT data will be available from 

NOAA/EDIS (formally EDS) Satellite Data Services Division, World Weather 

Building, Washington, D.C. 20233 in approximately one year.

U.S.S.R. Polar Satellites

At the Sixth Session of the WMO Executive Committee Inter-Governmental Panel 

on FGGE meeting in Geneva, June 1978, the U.S.S.R. reported that the Meteor 

polar-orbiting satellites are currently in orbit. The satellites will pr o 

vide visible and IR imagery. The satellites will also have experimental in

strumentation to determine temperature-water vapor profiles and sea-surface 

temperatures. It is the hope of the U.S.S.R. that these experiments will 

prove to be successful and that, if so, the data will be provided to the FGGE 

archive.

FGGE - SPECIAL EFFORT TO IMPROVE SELECTED DATA SETS

Beginning in late 1973, NASA, in collaboration with NOAA, conducted a series 

of Data Systems Tests (DST) as a precursor to FGGE - The Global Weather
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Experiment. The purpose of these tests was to evaluate projected FGGE ob

serving, data processing and distribution systems and the subsequent impact 

of the resultant data on analysis and forecast models. Early attempts by 

the modeling community to use the DST data in achieving improved numerical 

forecasts were disappointing. Deficiencies in the processing and quality 

control procedures in operation during the DST tests appeared to be a major 

reason for this outcome. In particular, the fact that key data sets such 

as the cloud motion winds and the research satellite soundings were pro

cessed separately, and not in conjunction with other data sets, did not per

mit the cross-checking necessary to insure an internally consistent, high 

quality data set. However, by the time these deficiencies were uncovered, 

it was too late to substantially alter the existing plans for the operational 

processing of satellite data during FGGE.

To remedy these difficulties as far as possible, a panel of experts on 
quality control for FGGE was convened in January 1978 at the University of 

Wisconsin, Madison, Wisconsin. This panel, consisting of both data pr o 

ducers and users, recommended that "a special effort be undertaken to sub

jectively monitor Level II data for the purpose of editing and enhancing 

that data." In particular, the panel felt that such an effort was crucial 

for achieving the full impact of non-conventional observing systems and that 
as a result of this effort, the Level II data would be significantly upgraded.

Since that time, work has begun on a joint NASA/NOAA program to implement 
the recommended special effort with the assistance of the University of 

Wisconsin. In essence, a one-pass system is being developed with the initial 

editing and area selection for data enhancement to be conducted by the 

National Meteorological Center (NMC) of NOAA. Enhancement of sounding and 

wind data would be under the direction of NASA (GARP Project, Goddard Space 

Flight Center, Greenbelt, Maryland), with final editing and quality assess
ment of the enhanced data by NMC.

The special effort will concentrate on data obtained during the two Special 

Observing Periods of FGGE (January/February and May/June 1979). An effort 

will be made to have the data available in time for the Level Ill-b production 

(nominally six months after data acquisition), however, neither the editing 

nor the enhancement efforts will be compromised in order to satisfy particular 

time constraints. After completion of the editing and enhancement procedures, 

the resultant data will be forwarded to both the World Data Centers and the 

two Level Ill-b Analysis Centers (ECMWF and GFDL) as a supplement to the 
official FGGE data sets.

Additional details on the joint NASA/NOAA FGGE Special Effort will be pro

vided in a forthcoming article in the GARP Tropics section of the Bulletin 
of the AMS.
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