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PREFACE 

This third edition of the National Environmental Satellite 
Service - Catalog of Products is publ~shed to prov~de ~nfor­
mation on the operational products and services of NESS.· These 
are available for use by industry, researchers, Federal and 
local government agencies, and others who may have need for, or 
interest in them. The information provided here was compiled 
by Dennis C. Dismachek of Systems and Applied Sciences Corpor­
ation, Riverdale, Maryland, in conjunction with Arthur L. Booth 
and John A. Leese of the National Environmental Satellite 
$ervice, Suitland, Maryland. 
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NOAA PRODUCTS AND SERVICES 
OF THE 

NATIONAL ENVIRONMENTAL SATELLITE SERVICE 

Compiled by: Dennis c. Dismachek, 
Arthur L. Booth and 
John A. Leese 

ABSTRACT. This volume of the NOAA Products 
and Services has been compiled to provide 
users with a description of all the currently 
available operational products of the National 
Environmental Satellite Service (NESS). It is 
also an update to the National Environmental 
Satellite Service - Catalog of Products (Dismachek, 
1977) • A Product is defined as any item routinely 
produced and available for applications within the 
environmental sciences. These range from photo­
graphic displays, charts, and teletype messages to 
the raw alphanumeric data available on computer 
disk and tape. A brief description of the product, 
its known accuracies (when applicable), a list of 
primary users, and an example of the product are 
given; a summary table of products can be found at 
the end of this volume for quick reference. 

INTRODUCTION 

A. Background 

1 

When TIROS-1 was launched in 1960, the first satellite "products" 
of interest to environmentalists were the baslc cloud pictures. 
Soon thereafter, derived products took the form of analyses of 
significant weather, and before long nephanalyses for limited areas 
were being produced routinely. With a change in camera mounting on 
TIROS-9, the first view of the entire global cloud structure was 
obtained. The TIROS Operational Satellite (TOS) series commenced 
in the mid-1960's with the launch of ESSA-1, and, with growing 
assistance from computers, the product line began to diversify. 

Aside from documents describing the growing cloud picture archive 
(Key to Meteorological Records Documentation), need for a products 
catalog was evident, and in 1968 limited samples of a draft document 
were circulated for comment. Although a technical report (Leese 
et al. 1970) described the climatological aspects of data in satel­
lite images, it soon was outdated as the operational product line 
continued to change. Experiments with spin/scan image data from 
NASA's geostationary Applications Technology Satellites (ATS) led 
to routine extraction of cloud motion wind estimates (Young et al. 
1972) during the summer of 1969. Soon thereafter, the Improved 
TIROS Operational Satellite (ITOS) system provided sensors for 
indirect soundings (McMillin et al. 1973), as well as infrared 



2 

scanners for theima1 target sensing (Leese et a1. 1971) and for 
nighttime imaging (Conlan 1973). 

The early 1970's saw the advent of the Synchronous Meteorolog­
ical Satellite (SMS) and the Geostationary Operational Environ­
mental Satellite (GOES) series, continually viewing the Western 
Hemisphere from a height of some 35,000 km above the earth's 
equator (Burr and Pipkin 1973). A refined visible and infrared 
channel selection (five channels as opposed to the former two), 
advances in atmospheric sounding techniques (provided by a three 
instrument system) and inclusion of a data collection and 
platform locator were combined in the third generation polar 
orbiting system, TIROS-N, launched into a sun-synchronous orbit 
in the late 1970's (Schwalb 1978). Currently two polar orbiting 
satellites of the TIROS-N series view the earth from a height of 
850km at a rate of fourteen orbits per day each. 

It was from this rapid development in environmental sensing and 
the continued growth of the product line that the first Catalog 
of Operational Satellite Products was published in March 1974 
(Hoppe and Ruiz). Since then the catalo~ of operational products 
has become an increasingly useful aid to the user community. The 
products described herein are items routinely produced and available 
for application within the environmental sciences. These range 
from photographic displays, charts, and teletype messages to the 
raw data available on computer disk and tape. This catalog is an 
update to the National Environmental Satellite Service - Catalog 
of Products (Dismachek 1977) and has been designed to be easily 
updated as new products become available and old products are 
improved or replaced. 

This catalog contains a brief description: of each product:_. An 
effort to reveal the accuracy of each product, when applicable, 
has been made. Also, a list of primary users is included to point 
out the lines of product dissemination. Examples of each product 
are included with the description, whenever possible. Table 4, a 
summary table of products, can be found at the end of this volume 
for quick reference. 



B. Data Sources 

The spacecraft and sensor components have been described in 
detail elsewhere (Burr and Pipkin 1973, Schwalb 1978), but a 
brief review here may enable readers to better assess the po­
tential applicability of the data to their missions. 

3 

The geostationary satellites of the SMS/GOES series are 
equipped with a Visible and Infrared Spin Scan Radiometer 
(VISSR), Space Environmental Monitor (SEM), and data-relaying 
capabilities. These satellites are in a geosynchronous orbit 
at an approximate altitude of 35,800 km over the equator, view­
ing the Western Hemisphere as shown in figure 1. 

The VISSR sensor scans the full disk of the earth in 18.2 min 
(Ludwig 1975), viewing in the visible spectrum (0.55 to 0.75 ~m), 
and in the infrared window region (10.5 to 12.6 ~m). Visible 
data resolution is approximately 1 km,and. infrared data resolu­
tion is approximately 8 km at the satellite subpoint. 

The SEM sensors continuously monitor solar activity by measur­
ing the flux of energetic particles, solar x-rays, and magnetic 
fields. These data are"used for environmental research and in 
alerting ground communication systems of imminent solar storm 
activity. 

The GOES-DCS provides the ability to collect and relay data 
from remotely located environmental monitoring platforms such 
as, 'buoys, river gauges, automatic '"eather stations, seismic 
and tsunami stations. and manned ships. The satellite communi­
cation !>ystern provides _for_ the transmission of VISSR, SE!-1, and 
local environment monitor data to primary receiving sites and 
also is used for the transmission of -Weather Facsimile (\•ffiFAX) 
data to local users (figure 2). 

Polar-orbiting satellites of the TIROS-N/NOAA series are 
launched into near 850 km sun-synchronous (quasi-polar) orbits 1 with equator crossings near 3:00 and 7:30 A.M. (descending node ) 
and 3: 00 and 7:3 0 P .}1. (ascending node) local sun time for space­
craft one and two respectively. Attitude determination is provided 
bv an earth horizon detector, a sun sensor and a set of rate­
i;;tegrating gyros which supply the needed information to earth for 
computerized control of onboard stabilizinq magnetic coils and fly­
wheels. The sensor payload includes the Advanced Very High Reso­
lution Radiometer (AVHRR), High Resolution Infrared Sounder (HIRS/2), 
Stratospheric Sounder Unit (SSU), Microwave Sounder Unit (MSU), 
Data Collection System (DCS), and the Space Environment Monitor (SEM). 

1 A spacecraft crossing the equator from north to south is on the 
descending part of the orbit, while a south-to-north-crossing is 
called the ascending node. 
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The AVHRR is a five channel (0.62~m visible 1
, 0.91 ~m visible/ 

near IR, 3.74 ~m IR, 11.00 ~m IR 2 and 12.00 ~m IR 3 ) imaging 
device that continuously scans in a horizon-to-horizon cross­
track mode with scan steps provided by the forward motion of the 
spacecraft. Visible and infrared data resolution is approximately 
1 km at the satellite subpoint. 

The HIRS/2, SSU ~nd MSU inst~uments are functionally separate 
units of the TIROS Operational Vertical Sounder (TOVS), combining 
the retrievals from 27 spectral.channels to produce atmospheric 
temperature profiles from the surface to 10 mb, water vapor con­
tent of the atmosphere at three levels and total ozone content. 

The DCS is designed to obtain environmental data from fixed or 
moving platforms (buoys, ships, balloons, etc.) while allowing 
for earth location of up to 4000 platforms in a 24 hour period. 
Information is received by a non-interrogating random access 
system which st'ores the data, signal frequency and time of occur­
ence of· each transmission for up to 459 platforms in view. All 
data stored are retransmitted to Command and Data Acquis·i tion 
(CDA) stations or echoed back to ground stations in view of the 
satellite at receiving time, the latter transmission not contain­
ing earth location data. Earth location is performed by ground 
systems using the Doppler shift in frequency of successive plat­
form transmissions. 

The SEM is the same unit described under the SMS/GOES satellite 
series. 

Data-relaying systems of the pol~r-orbiting satellites provide 
raw data readout of AVHRR, TOVS, DCS and SEM data to ground 
rec:eiving stations around the world having Automatic Picture Trans­
mission (APT) and modified S-Band High Resolution Picture Trans- . 
mission (HRPT) receiving equipment. 

All sensor data for central processing are acquired by the 
NESS CDA stations at Gilmore Creek, Alaska, and Wallops Island, 
Virginia. Raw data signals are retransrnit.ted via microwave and 
commercial communication satellites to Suitland, Maryland, where 
they enter a specialized Digital Data Handling Facility (DDHF) 
(Kahwajy 1970). 

lThe original TI.T<.os·-N model will have a 0. 725 ~m visible 
number one channel. 

2 Second generation AVHRR on future spacecraft vdll have a 
10.8 ~rn IR nw~er four channel. 

3First generation AvnRR sensors will repeat channel four data. 
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Dedicated medium-scale computers within the facility are used 
to perform certain preprocessing tasks and to arrange the data 
for further treatment (Brister 1971), by means of either manual 
analysis or large-scale computer. 

The data stream arriving at Suitland, Maryland is recorded 
on a photofacsimile recorder, on digital magnetic tape, or on 
both (Doolittle et al. 1970). Again, the data are available 
for further manual treatment or as input for large-scale com­
puter processing. Photographic imagery products are not avail­
able until at least 1-1/2 hours after receipt of signal at NESS. 
Photofacsimile recording time and photo lab processing time of 
about 45 minutes each account for this delay. In addition to 
these processing delays, certain photo products by their nature 
(e.g., end of day mosaics, multiday composites) contribute to 
the delay. Data flow of the geostationary and polar-orbiter 
systems are displayed in figures 2 & 3. 
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C. Using the Satellite Products Catalog 

This catalog has been constructed in a form that is clear, 
concise, and easily referenced. All products described are 
listed.with their title, description, accuracy (when applicable), 
and primary users. An effort has been made to present an ex­
ample of each product and any tables that might help to inform 
the user of what is available or where one might obtain data. 
Table 4 at the end of this volume is a product summary table 
for quick reference. For information on archived products, 
contact: 

NOAA/EDIS/NCC 
Satellite Data Service Division (SDSD) 
World Weather Building, Room 100 
washington, D.C. 2 0 2.3 3 
Phone: FTS-763-8111 or Comm (301) 763-8111 

The acronyms and abbreviations used in this catalog are 
listed in a table on page ix. 
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D. Data Availability 

NESS satellite data products may be requested as follows: 

Real-time products--By prior arrangement with NESS after which 
the product is produced routinely on a standing order in real 
time or in delayed time before the operational-master (film, tape, 
or hard copy) has been archived. For these products, users supply 
their own communication links and pick up the product or arrange 
to have it mailed. 

Requests for real-time products should be addressed to: 

National Environmental Satellite Service (NESS) 
Director of Operations, FB-4 
Washington, D.C. 20233 

Retrospective products--These are produced from operational 
masters that require search of the archives at the SDSD of the 
National Climatic Center (NCC), retrieval, preparation of copies, 
and refile of the master. 

Requests for retrospective data products should be addressed to: 

Satellite Data Services 
World Weather Building, 
Washington, D.C. 20233 

Division, NCC/EDIS 
Room 100 Phone: 

or 
FTS-763-Slll 

(301) 763-Blll 

Both NESS and the Environmental Data and Information Service 
(EDIS) operate under a user charge and service policy that requires 
the recovery of the cost of reproduction of satellite data products. 
The required charge wilT be sp-ecified during the initial arrange-- -
ments for receipt of the ·data. Direct billing for these products 
is handled through NCC. 
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I. IMAGE PRODUCTS 

A. Geostationary Satellites 

1 
~- Full-Disk and Sector Displays. 

Description. The Satellite Services Division of NESS regularly 
distributes satellite photographic displays to the National 
Heather Service (NWS) offices and various other users. The data 
used to make these displays are obtained from the Visible Infra­
red Spin Scan Radiometer (VISSR) sensor on board the Synchronous 
Meteorological Satellite (SMS)/Geostationary Operational Environ­
mental Satellite (GOES) series. The sensor continually views the 
regions shovm in figure l. Eight visible channels in the range 
of 0.55 to 0.75 ~m and two infrared channels in the 10.5- to 
12.6-~m wavelength region are viewed as the VISSR instrument scans 
across the earth (Bristor 1975). For a description of the 
"enhanced" infrared (IR) data (figure 5) that are available, see 
the Satellite Service Division's "GOES/SMS User's Guide." 

Two complete full-disk data sets (one for the geostationary 
satellite over the subpoint 0.0" N. latitude, 135" w. longitude; 
the other for the subpoint 0.0" N. latitude, 75.0° W. longitude) 
are created at 15 and 45 min. after the hour and on the hour and 
the half hour, respectively. From these data sets, the full disks 
(figure 4) and various sectors (1-, 2-, 4-, and 8-km resolution) 
are produced. For each of these areas the image contains an equal 
amount of data points, thereby obtaining a finer resolution for 
the smaller regions. Each image contains a legend at the top and 
is available gridded or ungridded depending on the timeliness of 
data request. 

Archive tapes are made daily containing one visible and five 
infrared sectors from each satellite from 8/9/76 to 9/6/78 and 
from 9/6/78 to the present, containing five VIS and thirteen IR 
images. Each sector consists of data viewed for approximately 
105° of latitude and 99" of longitude starting at 50" north 
latitude and centered in the east/west direction at the respective 
subsatellite oositions. Both the infrared and the visible data 
are archived at 7.4-km (4-mile) resolution. The times of the 
data archived each day under normal conditions (times may differ 
by ± 1/2 to ± 1 hour) are given in table 1. 

Full-disk and sector displays are very useful as a real-time 
source for the location of actual or potential severe weather 
and for issuing advisories to data-sparse areas, for following 



12 

Figure 4. Full-Disk Photographic Image (gridded) 
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cloud motion and deducing wind speed and direction from succes­
sive pictures, and for use (in sequence) in producing movie loo~s. 
As a research tool or in alerting forecasters to potential areas 
of concern, the photographic images may be altered by enhancing 
the data displayed (figure 5). An enhancement can emphasize areas 
of interest such as-cloud tops, stratus decks, fog areas, etc., 
by alteration in the "gray scale" used. 

Accuracy. The photographic displays are available in 8-, 4-, 2-, 
and 1-km resolutions. Accuracy in the positioning of clouds and 
their movements is limited to the fit and proper locating of the 
map grid to• the data displayed. Map grid fitting is dependent on 
the ability to accurately pinpoint the subpoint of the satellite 
(Brister 1975). 

Primary users. The full-disk and sector displays produced by NESS 
are used primarily by the National Weather Service-(NWS), National 
Meteorological Center (NMC), internally in NESS, and by a number 
of other Government, university, and research concerns. All archived 
SMS/GOES,' data are handled by the Satellite Data Services Division 
( SDSD) o'f NCC in magnetic tape form. 
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Table 1 - Daily Archive of SMS/GOES Sectors 

East West 

000010 VIS&IR 024510 IR 
030010 IR 054510 IR 
060010 IR 084510 IR 
090010 IR 101510 IR 
093010 IR 104510 IR 
100010 IR 114510 IR 
120010 IR 144510 VIS&IR 
150010 VIS&IR 151510 IR 
160010 VIS&IR 154510 IR 
180010 VIS&IR 174510 VIS&IR 
210010 VIS&IR 204510 VIS&IR 
213010 IR 214510 VIS&IR 
220010 IR 234510 VIS&IR 
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Figure 5. Enhanced Infrared Photographic Display 
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2. Movie Loops. 

Description. The movie loops generated in NESS (Bristor 1975) 
are one of the tools used in the application of satellite data 
to weather forecasting and research. Movie loops also are pro­
duced for display by commerical television stations. 

The data used for making movie loops are photographic images 
produced from the geostationary satellites' VISSR sensors. These 
data, either half hourly infrared or visible imagery, are combined 
into sequences of negatives to form a 16-mm movie loop. 

Three types of movie loop presentations are generated--"stop," 
"flow," and "alternate stop." The movie loops consist of 80 or 
more frames, the lengths of which depend on whether the loop is a 
"stop" or a "flow." A stop loop has the beginning and end scenes 
repeated for a minimum of 16 frames, with intervening scenes 
repeated once, while an alternate stop loop has alternating flow 
and stop segments. The flow loop holds the first scene and 
repeats 4 to 26 subsequent scenes only once. Filmstrips created 
for commercial TV display are in the form of a "stop" but are not 
closed into a loop. These movies are put through a rigid quality­
control procedure by man and computer software to assure evenness 
of illumination and proper registration. Each movie loop or 
strip contains the date and start and end times located in the 
lower right-hand corner. Table 2 comprises a list of movie loops 
currently used in-house by NESS. The names, areal coverage, and 
types of loops are subject to change without notice. 

The satellite winds movie loops (see Satellite Winds under 
Meteorological Products) and the TV filmstrips are archived at 
the SDSD of the National Climatic Center (NCC) . Movie loops 
prepared for the Applications Division are on file with them 
and are available to in-house personnel. · 

Primary Users. The movie loops are used by the Applications 
Division of NESS for its morning briefings. Another set of loops 
are prepared for the Interactive Processing Group for its winds 
program. TV filmstrips with a written discussion of the weather 
conditions (see Satellite Weather Summary) shown are available 
once per day to the commercial television networks. 
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Table 2.--Movie loops available as of October 2' 1979 

VIR/IR or 
Sector Description Satellite IR-Enhanced Resolution 

FDIR, Pacific Full Disk West IR 8 km 
(6-18!!, 
18-6!!) 

WB2 Eastern Pacific West VIS 2 km 

FDIR Northern Hemisphere East IR 8 km 
(10-22!!; Full Disk 
22-10!!) 

WCl Atlantic Full Disk East VIS 4 km 

FDIR Atlantic Full Disk East Enhanced IR 8 km 

WBl North America East VIS 2 km 

FDIR North America East Enhanced IR 8 km 

DAl East Coast - U.S. East VIS 1 km 

KAS Upper Midwest - u.s. East VIS 1 km 

GA Gulf Coast - u.s. East VIS 1 km 

SAl Southwest - U.S. West VIS 1 km 

SA2 Pacific Northwest West VIS 1 km 

,ABl Alaska West VIS 2 km 

WC2 Equatorial Pacific West VIS 4 km 

FDIR Equatorial Pacific West VIS 4 km 

RRSD/PQ Special Hurricane/ East VIS 1 km 
Tornado 

FDIR Special Hurricane/ East Enhanced IR 8 km 
Tornado 

FDIR TV filmstrip - u.s. East IR 8 km 
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3. U. S. Cloud Cover Depiction. 

Description. The U.S. Cloud Cover Depiction is sent out to the 
news media wire services via landline and to in-house users by 
mail once per day. The product used in-house (figure 6) consists 
of a photographic display, normally the 17S image, an NMC 15S sur­
face analysis, and a brief narrative description of the location 
of cloud cover and weather over the continental United States. 
These are approximately 20 by 25 ern in size. The wire services 
receive a photographic display and discussion combined for fac­
simile transmission. This product is useful for briefings and 
local displays of current weather. 

Primary users. The u.s. Cloud Cover Depiction is used by members 
of NOAA Headquarters, NESS, Environmental Research Laboratories 
(ERL) , NASA, Department of Defense, and the news media wire 
services. This product is archived by the SDSD of NCC. 



Figure 6. 

GOES-EAST DAILY WEATHER PIC'IURE FOR: OCIOBER 4. 1979 

A BAND CF F'Il!:lW\1. CU::OOrnESS Ela'ENDS SClUrHWruiD Prot A Irk/ PRESSURE CENI'E..~ 
OVER SGUl'HEllN am\RIO Tl!llCX.Ql THE OHIO WlL!E:i AND mro THE GUlP STATES, 
:nnn!SE THUNDERSIOR-15 ~ FRCM OORl'HER.'< GroR:iii\. 'TO SOUI'HERN MISSISS­
IPPI. THDI HIGH CLOODS ARE VISIBLE OVER THE so:rrt{I>.'EST. 

u. S. Cloud Cover 
Surface Analysis, 

Depiction--Photographic Display, 
and Narrative Description 
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4. Daily' Weather Pictur~ 

Description. The daily weather picture {figure 7) is a 
photographic display of weather affecting the continental 
United States as seen from GOES - East and a descriptive 
narrative of cloud cover and major weather events portrayed. 
A WB-1 sector of the full disk image is used to generate 
this product for dissemination to users three times per 
day in either a visible or infrared display depending on 
time of day viewed. 

Primary Users. Commercial wire services for newspapers and 
television networks. 



NESS 102901-10/29/79-\'IASHINGTON:Comrnerce Dept. satellite photo taken at 4:00AM EST SHO\VS 
an area of cloudiness over the ,Great Basin, northern Rockies, and the northern Plains. 
A band of clouds and thundershowers stretches from the northern GuJ.f of Mexico to the 
southern Appalachians. Low clOuds over the eastern Lakes extend eastward through north­
ern New England. (UPI) 

Figure 7. Daily Weather Picture 

I 

"' I-' 
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B. Polar-Orbiting Satellites 

1. Stretchen·, Gridded Pass-b·y-Pass images. 

Description. The individual swaths shown in figure 8 are pro­
duced after each satellite pass. These swaths provide complete 
coverage from pole to pole. Pass-to-pass contiguity is achieved 
by lateral eas.t-to-west overlapping of the images. The process 
begins with the digitizing of the raw image signal. From there, 
the response values are adjusted by use of a concurrent voltage 
wedge. The voltage-to-count normalized responses are theri ad­
justed (",stretch") to remove scene foreshortening near the hori­
zons. This is accomplished through differential sample repli­
cation; the result is an equal area image. Latitude/longitude 
gridlines and coastal outlines are automatically melded with 
the image prior to display. 

The polar-orbiting satellite follows a path shown in figure 
9 • From these tracks, 14· to 15 stretched gridded strips 
(computer produced grids fitting 1:1 aspect ratio data) are 

made using visible-data and when tropical storm coverage is 
needed, selected infrared nighttime data are produced. 

The pho.tographic il!lage produced is a set of three panels of 
4km resolution, each 11.2 by 33.5 em, which can be joined 
together to produce a continuous pole-to-pole strip. A legend 
appears at the top of the first two strips and the bottom 
of the third strip, containing satellite name; data type 
(day VI'S or night IR); track number; orbit number; month, day, 
year of pass; time (hours/minutes/seconds) in G~iT of the scan 
at legend position; and a "gray wedge" displaying the 
variation of \IThi te to black shown with appropriate "count 
value" limits. 

Stretched gridded strips provide users \ITith a "quick look" 
and a view of the scene in the perspective and spatial reso­
lution of the original signals. The data in the visible part 
of the spectrum are used for general meteorological applications 
such as the determination of cloud coverage, cloud types,· and 
systematic patterns of cloudiness. The information may be 
used separately or together with conventional .weather data 
to determine the structure and behavior of specific circulation 
systems. 

Over data-sparse regions, the satellite data are used as a 
substitute for conventional data. Models have been developed 
to relate the structure and patterns of clouds to conventional 
data. By using these relationships, bogus wind and density 
data can be inferred for use in standard analysis or in 
numeral forecasting models. 
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Figure 8. Stretched-gridded and unrectified pass-by-pass image 
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The picture may be used in sequence to observe changes of 
weather patterns at the synoptic or larger scales. Data are 
also time-composited for climatological and hydrological uses. 

Nighttime infrared data are used to determine the approximate 
temperatures of the emitting surfaces. From these, the type 
of surface observed can be distinguished, and the heights of 
cloud tops can be estimated. Although visible data are not 
obtained at night, the cloud-top information may be used to 
aid in the interpretation of visible data from the nearest 
daylight observation. The night IR data also are used along 
for general meteorological interpretation of cloud coverage, 
type, and pattern. 

Primary users. The stretched gridded strips are used internally 
by NESS and by NWS and DOD. The origina1 data used to produce 
th.e gridded strips are archived by the SDSD of NCC. 
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2. Hemispheric Polar-Stereographic Mosaics 

Description. From a combined 24-hour set of AVHRR Global 
Area Coverage (GAC) data observed by the polar-orbiting 
satellite, six polar-stereographic mosaics are made-­
Northern and Southern Hemisphere: VIS (figure 10), IR day 
(figure 11) and IR night with a resolution of 15km at the 
equator and 30km at the poles. These photographic displays 
are produced at about 04B for daytime and nighttime observa­
tions. 

The process involves the accumulation of data on a disk 
in a 1,024-by-1,024, 8-byte, polar array for each hemisphere. 
The array is alined so it represents a subdivision of the 
Numerical Weather Prediction (NWP) grid system. Visible 
channel signals are brightness normalized to reduce the 
effect of varying solar illumination angles. The infrared 
signals are corrected for limb darkening (atmospheric 
absorption) caused by viewing at various angles. 

A legend appears at the top of each display providing 
the satellite name; name of display (N.H. or S.H.; VIS, 
IR day, or IR night); date (month/day/year), and beginning 
and ending times of data displayed. The time passage of 
the satellite across the equator at six locations also is 
given on the display to help time-reference the data. 

Above the legend are three gray-scale wedges. The top 
wedge includes the recorder device number and a machine­
produced scale used to calibrate the film recorder equip­
ment.. The mi<:ldle scale is_ a data gray scale that depicts 
the range of the data. The bottom scale is also a data 
gray scale but in linear form. 

In the upper right corner of each infrared mosaic appears 
a box depicting the gross quantitative relation between 
gray tone and temperature in degrees Celsius. To 
accommodate the different temperature ranges that occur 
in tropical, temperate, and polar zones, a particular 
temperature range is represented in the box by gray tones 
that vary with latitude. By taking into account the cooler 
temperatures of higher latitudes, the scaling is arranged 
so only clouds will appear white or nearly white. 



The applications of the davti~e visual channel data and 
niqhttime infrared data are the same as described in the 
St~etched, Gridded Pass-by-Pass Images Section. Daytime 
infrared data are used to determine relative cloud-top 
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heights as a function of the temperatures derived from these 
data. A major application is to supplement visible satellite 
data by relating the cloud-top heights to other characteristics 
in distinguishing cloud type and st·ructure. However, when 
no visible data are available, the IR data may be used 
alone for general meteorological interpretation. 

Primary users. Hemispheric polar-stereographic mosaics 
are used by NESS, ERL, and DOD, and are archived by the 
SDSD of NCC. 
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Figure 10. Hemispheric Polar-Stereographic Mosaic 
(Northern and Southern Hemisphere Visible Data) 



Figure 11. Hemispheric Po1ar-Stereographic Mosaic 
(Northern and Southern Hemisphere 
Infrared-Daytime Data) 
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3. Polar-Stereographic Quadrant Mosaics 

Description. The polar-stereographic quadrant mosaics 
(figure 12) are AVHRR Global Area Coverage (GAC) displays 
of one-quarter of a hemisphere made up of up to four 
passes of·the polar-orbiting satellite per quadrant with a 
resolution of 15km at the equator and 30km at the pole. 
Three types of displays are made for each hemisphere: 
VIS, .. IR day and IR night available to users at about 01~, 
OSS, 13S and 17S. 

The computer software and data base used to produce this 
product are the same as those mentioned for Hemispheric 
Polar-Stereographic Mosaics. 

The legend that appears at the top of each quadrant 
provides the date of processing (month/day/year), satellite 
name, view number (1-8) , hemisphere, type of data, longi­
tudinal coverage, date of data and beginning and end time 
of coverage. 

Polar-stereographic quadrants serve the same purpose 
as that described under Stretched, Gridded Pass-by-Pass 
Images and Hemispheric Polar-Stereographic Mosaics. These 
displays are enlargements of the hemispheric mosaics, 
covering up to four passes. This makes them more useful 
for positioning of synoptic patterns, determination.of 
cloud coverage, etc., for the user interested in the macro­
meteorological scale. 

Primary Users. This product is used by NESS, NWS and DOQ. 
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Figure 12. Po1ar-Stereographic Quadrant Mosaic 
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4. Mercator Mosaics 

Description. The Mercator mosaics are made from 24 hours of 
stored AVHRR Global Area Coverage (GAC) observations as 
viewed from the polar-orbiting satellite. These mosaics 
cover from 4QOS to 400N latitude comprising the total 3600 
of longitude in two sections (figures 13 and 14). 

The computer software involved in producing the mosaics 
imposes a square mesh array (4,050 columns by 984 rows) on 
a Mercator projection scaled 11.25 map elements per degree 
of longitude at the equator. A resolution of. lOkm at the 
equator is achieved with this dis~lay increasing up to 8km 
at 400N or S. The data are mapped in 8-bit (256 shades of 
gray) quantities, once per day, producing three displays: 
VIS, IR day and IR night av~ilable to users at about 04g. 
Negatives of each display are archived at the SDSD. 

The legend located at the bottom of each display gives 
the satellite name, date (month/day/year) and time of 
first and last pass. 

Gray scales located at the top of each display are used 
to calibrate the film recorder equipment. 

The applications of this product are the same as that 
mentioned under GAC Hemispheric Polar-Stereographic 
Mosaics and Stretched, Gridded Pass-by-Pass image&. 

Primary Users. These mapped mosaics are used by NESS, 
NWS, ERL and DOD and archived by the SDSD of NCC. 
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Figure 13. Mercator Mosaic (Visible Data) 
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Figure 14. Mercator Mosaic (Day-IR Data) 



5. Local Area Coverage Images 

Description. The photographic display shown in figure 15 
is produced from observations made by the Advanced Very 
High Resolution Radiometer (AVHRR) sensor on board the 
polar-orbiting satellite. The AVHRR s.enses in the visible 
and infrared spectrum with a resolution of about lkm at 
satellite subpoint (directly below satellite). High­
resolution data collected by the satellite are either stored 
on board for later transmission as Local Area Coverage (LAC) 
data or broadcast directly to ground stations as a High 
Resolution Picture Transmission (HRPT) . For a description 
of the picture transmission capabilities of the polar­
orbiting satellite, see NOAA Direct Readout. 

Operational recorder capacity is limited to 11.5 minutes 
of data covering roughly 400 of latitude during each orbit, 
with a possible 3 to 4 LAC recordings per revolution under 
special circumstances. Areas recorded are selected at the 
request of qualified users. Each recording can produce 

,1 3/4 images, one full image covering 1600km by 2400km. 
These displays are not stretched, gridded or rectified. 

After the data have been received from the satellite, 
the Command and Data Acquisition (CDA) station transmits 
them to the Digital Data Handling Facility (DDHF) where 

. magnetic tape records and Digital Muirhead Display (DMD), 
25-by-25 em, negative film transparencies are made. Nega­
tives and digital AVHRR data received by NESS are archived 
by SDSD of NCC. 

A legend appears at the bottom of the AVHRR image pro­
viding a machine-produced grayscale for calibration and, . 
immediately below from left to right, the receiving station 
identification (e.g., San Francisco--SFO, Lanion--LAN, 
Gilmore--GIL, and Wallops--WAL), frame number, time of 
year (Julian date--ddd, hours--hh, minutes--mm, and seconds-­
ss) for first scan recorded, orbit (revolution) number 
(five digits), channel ID (1--VIS, 4--IR), and operator 
specified input parameters (24 characters). 
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The LAC images are very useful in the construction of 
Great Lakes and Coastal Ice Charts, Gulf Stream ~'iall Bulletins 
and Analyses, West Coast Thermal Front Analyses, Basin Snow · 
Coverage Observations, Regional Snow cover Analyses, Northern 
Hemispheric Snow and Ice Charts and for use in a variety 
of research work requiring high-resolution satellite data. 

Primary users. This product has an extensive list of users 
inside and outside NESS, including Nl'>'S, ERL I National 
Marine Fisheries Service, NASA, DOD, Arctic Institute, 
univer.si ties, and many foreign research and weather agencies. 
An archive is kept by the SDSD of NCC. 
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Figure 15. AVHRR Local Area Coverage Image 
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6. Seven-Day Minimum Brightness Composite 

Description. The purpose of the minimum brightness composite 
is to minimize the effects of cloudiness in satellite­
acquired AVHRR data over polar regions. By saving only the 
minimum brightness response of each array location (1024-
by-1024 array for each hemisphere) for a selected number of 
days, chart preparers can remove from that data set any 
relatively bright feature (clouds) that does not remain 
at one location for the 7-day period. The final product is 
a pair (VIS and IR) of polar-stereographic projection displays 
for each hemisphere (608 rows-by.-608 columns S.H. and 1408 
rows-brl088columns N.H.) recorded on tape and as a pl;lOto­
graphic image (figure 16). 

The legend that appears at the top of each hemisphere 
display provides ·the type of data (VIS or IR), hemisphere, 
and beginning and end date (month/day/year), and times (GMT) 
of the composite. A gray scale appears at the top of the 
print for film recorder calibration. 

Seven-day composites are produced daily for the Northern 
and Southern Hemispheres with the latest 24 hours added to 
the data set and the oldest 24 hours deleted. This product 
is combined with other products to aid in differing areas 
of research and analysis. In locating permanent snowfields 
and icefields, the 7-day compofrite aids in the preparation 
of the Northern Hemisphere Snow and Ice Chart. Comparing 
the composite with other photographic displays, the analyst 
isable to separate the snowfield and icefield background -
from clouds. The 7-day composite also is helpful in terrain 
studies. 

Primary users. Two groups within NESS currently are using 
these data--Environmental Products Branch and the Synoptic 
Analysis Branch. These data are archived by SDSD of NCC. 
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Figure 16. Seven-day Minimum Brightness Composite 
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II. IMAGE SERVICES 

A. Geostationary Satellites 

l. GOES Facsimile Displays Transmitted on S-tandard FAX Circuits 

Descriotion. The data received from the VISSR sensor on board 
the SMS/GOES series of geostationary satellites are used in the 
computer-derived production of gridded and unrectified facsimile 
displays (figure 17). These displays present the data in an un­
altered form (unrectified) with an overlay of latitude and longi­
tude lines and the outlines of land masses and u.s. State bound­
aries. The resolution of visible data is 4 by 4 km and infrared 
4 by 8 km. 

Each facsimile image contains a legend providing satellite 
name, type of data (visible--VIS, infrared--IR), resolution (miles), 
and date (month/day/year) and time (GMT) of observation. The 
transmissions are sent on standard facsimile circuits at a rate 
of 210 lines per minute in 16 shades of gray. A list of facsimile 
products, the areas covered, and their times of transmission can 
be obtained from 

NOAA/NWS, 'ws 3 4 
8060 13th Street 
Gramax Building 
Silver Spring, Md. 20910 

Facsimile displays find their usefulness in the determination of 
cloud cover, cloud-top heights, and type, structure, patterns,· and 
behavior of specific circulation systems. When periods occur in 
which other data sources become unavailable, facsimile images can 
be used as a substitute. With the collection of a series of 
images, local scene changes can be observed revealing small-scale 
motions, convective activity, and diurnal and differential heating 
effects. 

Primary Users. Satellite facsimile displays are used by the NWS, 
Department of Defense (DOD), private meteorologists, universities, 
research concerns, and internally in NESS. 



Figure 17. Gridded and Unrectified Facsimile Displays 
of SMS/GOES VISSR Data 
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2. GOES WEFAX 

Description. A servlce known as Weather Facsimile (WEFAX) is 
available to any individual or organization with the proper 
S-band receiving and display equipment. The area of reception 
from the east and west geostationary satellites is shown in 
figure 1 .. Both mapped AVHRR-GAC data from the polar-orbiting 
satellites and unmapped VISSR data from the SMS/GOES series 
geostationary s·atellites are processed in the NESS computer 
system and broadcast via the SMS/GOES satellites. The Mercator 
and polar-stereographic mapped AVHRR-GAC images (figures 18 and 
19) and the unmapped VISSR images (figure 20) have a resolution 
of approximately 8 km and, depending on the schedule, may con­
tain infrared or visible imagery. Each broadcast contains two 
displays and each display contains a legend providing the source 
of data (satellite identification), date (month/day/year), time 
of coverage (GMT), geographic location, data type and, at times, 
a supplemental coded message. Updated schedules are transmitted 
when they occur. Also, during simultaneous VISSR/WEFAX opera­
tions, broadcasts are made at reduced uplink power in order to 
reduce the degradation of the VISSR data by WEFAX. 

A third geostationary satellite, designated GOES-Central, also 
is used to provide li'!EFAX services. However, its mode of opera­
tion and products sent are sufficiently different than described 
here (see GOES-Central WEFAX). 

Information on WEFAX ground receiving equipment and a list of 
NEFAX products and their time of transmission can be obtained 
from: 

Coordinator; Direct Readout Services, Sl31 
NOAA/National Environmental Satellite Service 
Washington, D.C. 20233 

Primary users. NEFAX services are utilized by foreign and domestic 
meteorological agencies, academic, commercial, and amateur station 
operators within receiving range of either GOES-East or GOES-West 
and having the proper S-band receiving equipment. 
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Figure 18. SMS/GOES WEFAX Mercator Mapped AVHRR-GAC Images 



Figure 19. SMS/GOES WEFAX Polar-StereographlC Mapped 
AVHRR-GAC Images 
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Figure 20.. SMS/GOES WEFAX Unrectified VISSR Images 
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3. GOES Central WEFAX 

Description. GOES spacecraft on which VISSR imaging systems 
have failed may be located at or near 105°W. This location, 
designated as the GOES-Central position, is·currently occupied 
by GOES-2 which lost its imaging capability·in early 1978. 

GOES-Central spacecraft are used to provide WEFAX services 
similar to those provided through spacecraft located at the 
GOES-East apd GOES-West positions. However, there are several 
unique aspects concerning both the service and the spacecraft. 

First, there are no formal, long-term arrangements to main­
tain a spacecraft at the GOES-Central position. As long as 
there is a GOES in space with an inactive VISSR system, 
sufficient on-board fuel to relocate it, and resources to 
support its operation, a spacecraft will be located at the 
GOES-Central position and used to provide WEFAX services. 

Second, all vffiFAX broadcasts from this spacecraft will be at 
full uplink power since there would be no VISSR instrument to 
operate. Third, GOES-Central WEFAX products include both 
processed satellite imagery and selected National Meterological 
Center weather charts from the National Weather Service. 
Fourth, broadcasts are in large block times rather than in 
short segments. (Without an active VISSR, it is not necessary 
to alternate between VISSR imaging and WEFAX broadcasting.) 

Equipment necessary to receive WEFAX broadcasts from GOES­
Central is identical to that required to receive WEFAX data 
from gthe~ GOES spacecraft. (Reception range is the same as 
that for other GOES WEFAX broadcasts.) 

Coordinator, Direct Readout Services, Sl31 
NOAA/National Environmental Satellite Service 
Washington, D.C. 20233 

Primary Users. WEFAX services are utilized by foreign and 
domestic meteorological agencies, academic, commercial, and 
amateur station operators within receiving range of GOES­
Central and having the proper S-hand receiving equipment. 
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4. GOES Direct Readout 

Description. The VISSR observations acquired by the SMS/GOES 
satellites can be received by ground stations in the areas shown 
in figure 1. With the installation of a ground station, users 
can receive near-continuous imagery at several resolutions, de­
pending upon the mode of operation, 24 h each day (Rich and Popham 
1975). 

Persons interested in the construction of a VISSR direct read­
out receiving station should contact 

Coordinator, Direct Readout Services, Sl31 
NOAA/NESS, WWB 
washington, D.c. 20233 

Primary users. Direct readout VISSR observations are used by 
foreign and domestic government agencies, universities, private 
consultant meteorological firms, research concerns, and amateur 
ground station operations. 
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5. GOES Tap 

Descriotion. A service known as GOES-Tap is available to users 
interested in rece~v~ng VISSR imagery transmitted to Satellite 
Fielc Service Stations (SFSS's) via landlines. Information on 
GOES-tap can be obtained from 

Chief; SSD, Sl3 
U.S. Department of Co~~erce 
National Oceanic and Atmospheric Administration (NOAA) 
National Environmental Satellite Service (NESS) 
Washington, D.C. 20233 

Primary users. The GOES-Tap service is used mainly domestically 
by private meteorologists, universities; government agencies, 
TV stations and comme.rcial air ·lines. 



B. Pola,r Orbiting Satellites 

1. Tiros-N/NOAA Facsimile Displays 
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Description. The low resolution, Global Area Coverage (GAC) 
data received from the AVHRR sensor on board the polar­
orbiting satellite are used in the computer-derived pro­
duction of facsimile displays. These displays are in the 
form of mapped polar-stereographic and Mercator 
projections of 1:30M and 1:20 M respectively (figures 
21 and 22). Labeling provides the location of latitude 
and longitude lines, the outlines of land masses, satellite 
name, time coverage (GMT), date (day /month/year) , type of 
data (VIS, IR day, IR night), and NESS code name. The 
transmissions are sent on standard facsimile circuits at 
a rate of 120 lines per minute in 16 shades of gray. A 
list of facsimile products, the areas covered, and their 
time of transmission can be obtained from 

NOAA/N"I'7S, W534 
8060 13th Street 
Gramax Building 
Silver Spring, Md. 20910 

Facsimile displays find their usefulness in the determin­
ation of cloud cover, cloud-top heights, and type, structure, 
patterns, and behavior of specific circulation systems. When 
periods occur in which other data sources become unavail­
able, facsimile images can be used as a substitute. With 
the collection of a series of images, local scene changes 
can be observed revealing small-scale motions, convective 
act:Lvity, and diurnal a!"ld differential heating effec:ts. 

Primary users. Satellite facsimile displays are used by 
NWS, DOD, private meteorologists, universities, research 
concerns, and internally in NESS. 
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Figure 21. AVH~~ GAC Mapped Polar-Stereographic 
Facsimile Display 
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Figure 22. AVHP~ GAC Mapped Mercator Facsimile Display 
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2. NOAA Direct Readout 

Description. The NOAA polar-orbiting satellites continuously 
broadcast AVHRR, TOVS and SEM data to ground stations around 
the world. AVHRR data is provided both as a low resolution 
Automatic Picture Transmission (APT) and High Resolution Picture 
Transmission (HRPT). SEM and DCS are also included with the 
HRPT relays. Direct readout of TOVS data is a service known as 
Direct Sounder Broadcast (DSB). The APT signal is sent on VHF; 
the HRPT signal is an S-Band signal, while DSB's can be received 
on both VHF .and S-Band. Stations receive from t\•O to five or 
more broadcasts per day, depending on the latitude (the greater 
the amount, the higher the latitude) and capabilities of the 
receiving system. An example of a direct readout image is shown 
in figure 23. 

NESS provides users with information on satellite tracking, 
data calibration, changes in transmitter status, and any 
other pertinent assistance that might affect the user's 
data reception. Requests for information on the planning, 
building, or modifying of a receiving station or on data 
utilization should be directed to 

Coordinator, Direct Readout Services, Sl31 
NOAA/National Environmental Satellite Service 
washington, D.c. 20233 

Primary users. Direct readout data are used by foreign 
and domestic government agencies, universities, commercial 
·organizations, research concerns, and amateur ground station 
operators. 



Figure 23. Direct Readout Image received in Scotland, 
United Kingdom 
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III. METEOROLOGICAL PRODUCTS 

A. Satellite Winds: Low-, Middle-, and High Level 
Cloud Motion Vector Field Messages 

Description. The process used to determine cloud motion 
vectors from geostationary satellite data involves three 
main steps: movie-loop generation, computer derivation of 
low-level winds, and man-machine derivation of middle-
and high-level winds. 

The movie loop is a 16-mm film consisting of five land­
registered photographic images representing 2 hours of real 
time, placed on a continuous loop with each image repeated 
twice and each beginning and end image repeated 20 times. 
The movie loop can then be projected on a digitizing board 
for the acquisition of beginning and end positions of 
clouds, thus obtaining cloud-motion vectors. 

The low-level wind vectors are computer derived by 
ingesting four photographic images 30 min. apart, selecting 
the best two images through a quality-control sequence, 
land-registering the images, cloud-target selecting at 
preselected offset 2.5° latitude/longitude locations, and 
wind-vector editing by comparison with the 850-mb analysis. 
This fully automated process produces the low-level vectors 
that are put through a final quality check by the meteoro­
logist/analyst. 

The middle- and high-level winds are derived through the 
use of the Man/Machine Interactive Processing System 
(MMIPS) (Bristor 1975). First, the movie loop is viewed 
by the meteorologist/analyst, cloud targets are chosen, 
and beginning and end positions are recorded. Next, the 
cloud targets are viewed on the ~.!!MIPS cathode ray tube 
(CRT), and temperatures are determined for each target 
chosen, The computer then compares cloud~target temper­
ature and vertical temperature profiles from the latest 
NMC Global Analysis to obtain target heights and computes 
target velocity and direction of movement from the digi­
tized movie-loop cloud-target movements. These data are 
put through a quality-control check with the 500- and 
200-mb analyses. 

The cloud-motion vector fields are produced at oog, 12g, 
and 18g and are then delivered to users by 03g, 15g and 
21g respectively. The derived data are ingested into the 
National Meteorological Center's numerical forecast models, 
sent to users via teletype (figure 24 and 25), are archived on 
computer tapes by the Satellite Data Services Division of NCC. 



TWXNIO K\o1BC 011000 
YYXX 01100 200// . 
222 00401 97/// 21541 16522 
222 00501 98/// 21541 17529 
222 00701 94/// 14681 35526 
222 00805 4199/ 15681 01026 16681 09527 3938/ 21531 04520 21531 03030 

34/// 21531 01035 
222 01301 82/// 21541 25566 
222 01404 3945/ 22541 23530 22541 23542 5681/ 22541 24039 22541 25053 
222 01505 0013/ 22541 19023 22541 19030 2445/ 21541 21031 21541 21019 

53/// 21541 24038 
222 01706 7853/ 15681 32528 15681 32531 9977/ 15681 30527 15681 32526 

2602/ 15681 34030 15681 35035 
222 01803 1885/ 16681 13019 15681 18033 92/// 15681 18528 
222 02604 8776/ 24491 25035 24491 24535 9537/ 24491 24532 24471 30039 
222 02707 7699/ 21531 24549 23481 25029 7150/ .25491 26052 25471 27044 

2201/ 24471 29535 23471 31039 27/// 14681 25544 
222 23803 4743/ 20531 23559 20531 25059 22/// 14681 22539 
222 03402 3382/ 17601 27037 24491 23562 
222 03504 8600/ 37291 27563 23541 26535 5216/ 28431 27562 25471 24546 
222 03605 5437/ 26491 19528 26451 23539 9665/ 27451 21041 34291 20548 

20/// 23541 23539 
222 04402 1030/ 24491 21066 25491 20554 
333 00101 3890/ 10010 
333 00301 3390/ 07519 
333 00401 0090/ 09516 
333 01201 8890/ 04019 
333 01303 5909/ 04522 3890/ 
333 Oi403 5090/ 06517 3390/ 
333 oisoz i89o/ o9o17 8390/ 
333 01605 8390/ 11020 5590/ 
333 0170i 5090/ 12031 

09515 0490/ 
09016 0090/ 
10016 
08517 5090/ 

10511 
12517 

12020 3390/ OBSi4 0090/ 09514 

333 02204 8890/ 33004 5590/ 04008 3890/ 03507 0590/ 05508 
333 02307 4890/ 09510 5590/ 05012 5090/ 03508 3890/ ib011 3390/ 05011 

0590/ 12005 0090/ 01503 
333 02404 8890/ 25503 5090/ 12503 0590/ 10015 0090/ 09509 

Figure 24. Low-, Middle-, and High-Level Cloud Hotion 
Vector Field Message 
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TELETYPE TRANSMISSION FORMAT 

This is the current format (as of 7-1-77) used to transfer Satellite Winds 
by long line tape drive from the 360/195 computer to the 360/40 computer. 

Each bulletin-may have up to 90 reports. If more than 90 reports are avail­
able for an octant then a second bulletin is created. In accordance with 
the description of the heading TWXXi1i2, i 1 (=bulletin numbers) will be in­
cremented while i 2 (=global octant) will remain the same as the first bulletin. 
Thus there are provisions for 810 (9x90) reports per octant. 

Description of Abbreviated Heading: 
(First line of bullein) 

TWXXii KWBC YYGGgg 

TH-Data Designator - Satellite Wind 
XX-Geographical Designator 

(a) XN - for northern hemisphere 
(b) XS - for southern hemisphere 
(c) XX - for unspecified area 

ii-Number of bulletin Ci1i2) where 
(a) i1 = bulletin number 
(b) i 2 = global octant 

KI\IBC-Location indicator of originating office 
YY-Day of Month 
GG-Hour of day 
gg-Minute of hour 

Notes: 1. Current geographical coverage in the north-south and east-west 
directions are: 49°N southward to 49°S latitude 

20°W westward to 170°E longitude 
Vectors that.do not fall in these limits are ignored. 

2. All vector locations are rounded off to the nearest whole degree. 

3. Octant numbers for vectors that round up to 90 west or down to 
180 west are changed to 1 in northern hemisphere and 5 in southern 
hemisphere; i.e., .octant _number is forced to_ either l-or .5. __ 

4. Section 1 of the SATOB Code form will be coded only once per bul­
letin. For wind data, only Section 1, 2, 3 will be used. 

5. All wind vectors of Section 2, code form 222 type will be coded first. 

6. 

Maximum number of reports per line is 4. 

All wind reports of Section 3, 
after completion of Section 2. 
line is 5. 

code form 333 type will be coded 
Maximum number of reports per 

7. When there are no reports available for a given bulletin, the 
bulletin is transmitted with the charters "NIL" followed by an 
end of bulletin character. 

8. Program accepts only octants 0, 1, 2, 5, 6, 7 as valid octants. 

Figure 25. Key to Cloud Motion Vector Field Message 
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Accuracy. Neither the satellite winds nor the radiosonde 
observations can be used as an absolute standard; however, 
the radiosonde is the best tool we have in determining the 
atmospheric winds. Therefore, the derived satellite winds 
are compared with radiosonde observations to determine their 
accuracy (Bauer 1976, Hubert and Tirnchalk 1972, Hubert 1976, 
Novak and Young 1976, Poole et al. (1975) unpublished, Poole 
and Borneman (1975) unpublished, Young et al. 1972). 

For upper cloud vectors, Hubert (1976) determined that 
68% deviated 15 kt or less from radiosondes, whereas lower 
cloud vector deviations were approximately half that of 
upper level deviations. He also states that "the accuracy 
of most cloud vector winds is about the same as that of 
balloon observations, but a small portion (say about 15 
percent) contains significantly larger errors." 

Primary users. National Meteorological Center of the NWS, 
u.s. Air Force- Global Weather Center, u.s. Navy - Fleet 
Numerical Facility, twenty foreign countries and various 
research concerns. 
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B. Atmospheric Soundings 

Description. A combined instrument system on board the 
polar orbiting satellite known as the TIROS Operational 
vertical Sounder (TOVS) employs the MSU, ssu, and HIRS/2 
sensors to provide global atmospheric soundings for oper­
ations at the National Weather Service (ffivS) and other 
users around the world. The two polar-orbiting satellites 
operated by NESS provide some 16,800 soundings per day. A 
display of the density of observations for a given 24 hour 
period in the Northern Hemisphere is shown in figure 26. 
The sensor observations are transmitted to one of the three 
receiving stations, Gilmore Creek, Alaska, Wallops Island, 
Virginia, or Lannion, France, and retransmitted to the 
Digital Data Handling Facility (DDHR) at Suitland, Mary­
land, for computer generation of sounding products. The 
TOVS processing system (Modali and Novak 1979) converts 
the raw radiance retrievals of the three atmospheric sound­
ers into operational products consisting of 1) Layer means 
temperatures for standard pressure levels 850 mb, 700 mb, 
etc., 2) Layer precipitable water amounts for the three 
layers of surface to 700 mb, 700-500 mb, and above 500 mb, 
and 3) Clear radiance values for the twenty HIRS/2 channels, 
four MSU channels and three SSU channels. These data are 
archived by the SDSD of NCC. NESS maintains these data on 
computer disk rotating files for input into current day 
products such as global sea surface temperature observations 
and weather analysis and forecast models. A portion of the 
sounding products are formatted into WMO code for trans­
mission over the Global Telecommunications Service (GTS) 
network. Earth-located calibrated radiances are provided 
by agreement to the British Meteorological Office via a 
low data rate line from theDDHF. 

Accuracy. The accuracy of satellite atmospheric soundings 
1s checked by comparison with radiosonde data. Accuracies 
listed here are goals that NESS expects to achieve for these 
products. For mandatory pressure levels in the atmosphere, 
layer mean temperature accuracy goals are: surface to 850 mb: 
±2.50K; 850 mb to tropopause: ±2.250K; tropopause to 2.0 mb: 
±3°K; and 2.0 mb to 0.5 mb: ±3.5°K. Layer precipitable 
water accuracy goal is ±30%. Clear radiance goals are within 
±2%. 
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Primary users. Atmospheric sounding data is used internally 
at NESS, by the NWS, U.'S. Navy, foreign weather operations, 
and various research concerns. An archive is kept by the 
SDSD of NCC. 



c. Global Heat Budget 

Description. The global heat budget as analyzed from the 
polar-orbiting satellite's AVHRR data is determined daily 
for both the day and night longwave flux and the absorbed 
and available solar radiation. Infrared and visible radi­
ances, derived from averaging a 10-by-10 array of GAC (4km 
resolution data) representing a 50km square of viewed area, 
are combined with time, earth location and angular measure­
ments of satellite and sun altitude as an initial data base 
for analysis. The heat budget parameters are then derived, 
daytime and nighttime longwave flux from 12 hours of in­
frared retrievals each and absorbed solar from the differ­
ence between the solar constant and the.visible spectrum 
retrievals, and mapped into 2.5° arrays by. correcting for 
viewing angle and earth curvature. Hemispheric (125-by-
125 element) square arrays are then produced from a fit 
of the 2.5° fields, both data arrays being stored on a 
37-day continuous disk archive. A monthly archive tape 
is produced from the disk data set for users and daily 
and monthly photographic displays of heat budget fields 
are generated for quality control. 

The photographic display (figure 27i is a set of three 
sections: nighttime-flux, daytime-flux and absorbed solar. 
Each section displays a northern and a southern hemisphere 
polar-stereographicand Mercator representation of the 
heat budget fields on disk. A legend appears at the top 
of each section providing the display title, date (month/ 
day/year), order of individual displays, average flux 
values (watts/meter 2 ) for each and the percentage of 
missing data. 
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The Global Heat Budget fields are of importance to long­
range forecasting and climate research. 

Accuracy. Global heat budget fields have an accuracy within 
±7 watts/meter2 for reflected and outgoing radiant.energy. 
Spatial resolution, due to the nature of the data and its 
analysis, is approximately lOOkm. 

Primary users. The Global Heat Budget fields are used .within 
the originating group of NESS-the Atmospheric Energitics 
Branch, the Long Range Prediction Group of the NWS and an 
archive is kept by the SDSD of NCC. 
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Figure 27. Global Heat Budget Quality Control Image 
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D. Weather Summary and Bulletins 

1. Satellite Interpretation Message 

Description. The Satellite Interpretation Message (figure 28) 
is a general synopsis of the weather affecting the United 
States supplied two to eight times per day depending on the S5'SS 
issuing office. The summary is sent out on weather tele-
type circuits to all users from the SIM issuing offices; 
Washington, D.C., Kansas City, MO, San Francisco, CA, Honolulu, 
HI, and Anchorage, AK. 

Primary users. This product is received by most domestic 
weather operations. 
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ZCZC WBC835 
TSXXG KWBC 291499 
DCA SFSS SIM BASED ON SMS 2 DATA THRU 1399Z 

WKNG VORT MAX MOVG EWD 35KT ACRS UPR MI IS NOW JUST W OF SSM WITH 
ASSOCD TROF SEWD TO ERN LK ERIE. A SECOND SHRTWV LIES SWWD ACRS 
SRN LK MI. 

ANOTHER SHRTWV MOVG EWD 49KT THRU THE DAKS TO INL MCW LN WITH 
ASSOCD CLDS DMSHG IN PAST SVRL HR. 

PYA CONTS OVR AREA FM PA TO SC ALTHO VORT MAX I NO LONGER 
DISCERNTBLE AT THIS TIME. 

CSTL WTRS WITHIN 299M! OF COSTS OF 49N .•. BKN/OVC CI MVG NWD ALG 
NJ CST AND OFSHR SWD TO HAT WITH PTCHY CI ALG DELMARVA TO HAT CST. 

BKM MID CLDS PUSHING OFF SC/GA COST. SCT LOW CLDS OVR RMDR. 

MARINE AREA N OF 49N W OF 69W ••. MULTILYRD CI S OF LN 49N69W 
43N69W. BKN CI N OF THIS TO LN BOS 45N65W. RMDR CLR. 

RMDR OF MARINE AREA W OF 49W BTWN 39N AND 45N .•. LOW CNTR 32N68W. 
MULTILYRD OVC TO CI WITHIN AREA 39N66W 35N65W 37N67W 34N71W 

37N72W 43N69W 49N59W 39N62W WITH CLD NS THINNING TO SE. EMBDD SCT 
CNVRTN TO 359 E OF LOW ALG FNTL BND S OF 35N BTWN GGW AND 63W MOVG 
ENE 29 KT. 

FOR NYC INTL AVN INTERESTS ... CNVTN SCT OR LESS. 

END 
COOKE 

Figure 28. Satellite Interpretation Message 
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2. Satellite Weather Bulletin 

Description. Satellite Weather Bulletins are coded messages 
describing past (12 and 24 h previous) and present location, 
movement, intensity (using Dvorak Tropical Disturbance Classi­
fications) , and general cloud characteristics of tropical 
cyclones. Meteorologists routinely analyze and interpret 
polar-orbiting and geostationary satellite data images over 
all ocean areas for potential and existing tropical disturb­
ances and prepare bulletins to be sent out as needed via 
teletype (figure 29). The bulletins are useful in alerting 
foreign weather operations to significant tropical weather 
due to the lack of conventional weather observations over 
the oceans. 

Accuracy. The accuracy in location and movement is dependent 
on the resolution of the satellite imagery used. Position 
location is given to the nearest tenth of a degree. 

Primary users. The product is used by foreign weather 
operations. 
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SATELLITE WEATHER BULLETIN 

NOAA-4 VIS/IRDAY 

01 JULY 1976 
23N 126.1E 

WEST PACIFIC 
RUBY 

0022Z 
T5.5/5.5/D0.5/24HRS 

PAST POSITIONS: E21.2N 124E 
21.1N 122.9E 

301209Z 
300123Z 

I RN ITE 
VIS/IRDAY 

CENTER DEFINED BY ROUND DISTINCT EYE APPROX ONE-THIRD DEG DIA. 

PLEASE ACK 
SGD/NOAA-NESS 

ABXX 13 KWBC 
SATELLITE TROPICAL DISTURBANCE SUMMARY 
ALL MOVEMENTS AND TRENDS 24 HRS UNLESS OTHERWISE STATED 

WEST PACIFIC NOAA 4 VIS/IRDAY 302000-010200Z 

23N 126.1E 0022Z T5.5/5.5/D0.5/24HRS RUBY 
27.2N 142.3E 2226Z T4.5/4.5MINUS/S0.0/24HRS SALLY 

BRKN BAND MOD ACTIVE CONY DEVELOPED FROM YDA EXTENDS 9N"144E TO 
EQ. 140E TO EQ. 135E DEG WIDE. WIDELY SCTD BAND MOD ACTIVE CONY 
~/EAKER THAN YDA EXTENDS 4N 180W TO 5N 170E TO 13N 160E 1 DEG ~/lDE. 

SOUTH PACIFIC NOAA 4 VIS/IRDAY 301500-32300Z 

SCTD BAND MOD ACTIVE CONY SAME AS YDA EXTENDS lOS 150E TO 12S 160E 
2 DEG WIDE. SCTD AREA MOD ACTIVE CONY SN1E AS YDA 5-7S FROM 147E TO 
156E. BRKN AREA MOD ACTIVE CONY DEVELOPED FROM YDA CENTERED ZOS 
170E 2 DEG DIA. 

7/1 0530 A 

Figure 29. Satellite \\feather Bulletin 



3. Satellite Weather Summary 

Description. A weather summary is supplied to television 
networks as a supplement to satellite weather movie loops. 
The overlays rev·eal frontal positions along with high and 
low pressure centers for both the 00!0 and 12!! synoptic 
analyses. A narrative describing weather highlights for 
the two synoptic time periods including detailed east and 
west coast summaries (figure 30) clarifies significant 
weather events portrayed in the TV movie loop. The over­
lay and weather summary are supplied with the TV movie 
loop (mentioned under Movie Loops) to users once per day. 

Primary users. Commercial television networks. 
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TCUS40 KWBC 2 

ZCZC WBCS89 
TCUS40 KW3C 29!800Z 

SATELLITE WEATHER SUMMARY FOR OCTOBER 29 !979 

USA VIEW FROM 7PM EST OCT 28 TO 7AM EST OCT 29 

CLOUDS WITH T'!JO rRO NTAL SYSTEMS ARE ON THE MOVIE TODAY WITH SOME 
CLEAR SKIES IN BETWEEN. ONE FRONT MOVES RAPIDLY EASTWARD THROUGH 
NEW Et.GLAND PUSHIOO CLOUDS INTO THE ATLANTIC ••• AND THEN TRAILS 
WESTWARD ACROSS VIRGINIA AND TENNESSEE. SIGNIFICANT SHOWERS FELL 
ALONG THE FRONT IN TENNESSEE AND TO THE SOUTH IN MISSISSIPPI AND 
ALABAMA. ONLY VERY LIGHT RAIN FELL ALONG THE REMAINDER OF THE 
FRONI EXCEPT IN NORTHERN NE 1iJ EOOLAND WHERE A LOW PRESSURE CENTER 
ALSO HELPED PRODUCE SOME SOOW. A SECOND FRONT EXTENDS FROM 
MINNESOTA TO_COLORADO. THE LARGE AREA OF CLOUDS NORTH OF THIS 
I'RONI IS ASSOCIATED WITH A DEVELOPU3 SNOlJI STORM CENTERED IN 
SOUTHERN COLORADO. S OOW BEGAN ACCUMULATING OVERNIGHT IN NORTHERN 
COLORADO AND WYOMING. CLEAR! NG OCCURS ALC 00 THE WEST COAST 
BEHIND THIS DEVELOPING STORM. 

EASTERN U.s. VIEW FROM 7AM TO NOON EST OCT 29 

GRAY LOOKING LO'Ii CLOUDS REMAIN OVER NEW EOOLAND AND MOST OF THE 
NORTHEAST. A LOW DEVELOPS IN NOR·THERN MISSISSIPPI ALOOO THE 
STA'I'IONARY I'RONl THERE. THIS DEVELOI'MENT SHOWS -UP NICELY ON THE 
SATELLITE PICTURE AS A LARGE COMMA SHAPED AREA OF CLOUDS AND 
SHOWERS IS EAST OF THE LOW CENTER. CLEAR SKIES EXTEND FROM THE 
MIDWEST ACROSS THE SOUTHERN PLAINS TO WEST TEXAS. THE I NCREASI 00 
LARGE MASS Or CLOUDS ASSOCIATED '-I'ITH THE DEVELOP I 00 SNOW STORM IN 
COLORADO EXTENDS FROM THE DAKOTAS TO ARIZONA. 

WESTERN U.S. VIEW FROM 7AM TO NOON EST OCT 29 

CLOUDS WITH THE DEVELOPING SNOW STORM CAN BE SEEN IN THE ROCKIES. 
BUILD It~ HIGH PRESSURE BRI OOS CLEAR SKIES .~LOOO THE WEST COAST. 

OFF THE NORTHWEST COAST ••• CLOUDS ARE APPROACHING AHEAD Or A LOW 
AND COLD ·I'RO NT. 

Figure 30. Satellite weather Summary 
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4. Cloud Top and Tropopause Message 

Description. The Cloud Top and Tropopause message (figure. 31) 
is a list of chosen latitude-longitude or weather station 
locations and the tropopause height, cloud-top height and 
temperature of cloud tops at that location including any 
relevant remarks. Cloud top temperatures (reported to the 
nearest degree Celcius) are provided from interactive man­
computer retrieval of current infrared digital data received 
from the SMS/GOES satellites. These retrieved temperatures 
are matched with the latest NMC prognosis or analysis to 
determine the relative height (reported to the nearest 
hundred feet) in the atmosphere. Tropopause height is 
requested directly from the latest NMC prognosis or analysis. 
This message is sent out to users by teletype four times 
per day after each major synoptic time period. 

Accuracy. For temperature estimation of cloud tops the 
accuracy (Hubert, 1979 personal cummunication) is as good 
as ±l°C and heights ±25mb for deeply convective clouds 
degrading as the cloud becomes thinner or its emissivity 
diminishes less than 1. No accuracy determinations of 
tropopause height from the NMC prognosis or analysis has 
yet been made. 

Primary users. This product is available to most domestic 
weather operations. 
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NNNNHA 
ZCZC WBC509 
TBXX10 KWBC 261200 
DCA SFSS CLOUD TOP AND TROPOPAUSE MESSAGE 

THE FOLLOWING CLOUD TOP TEMPERATURES WERE DERIVED FM SMS 2 
260900Z INFRARED DATA WHILE CLD TOP AND TROP HGTS ARE FROM NMC 
260000Z GLOBAL ANALYSIS .. HGTS ARE IN HNDS OF FT AND TEMP.IN DEG 
c. 

LCTN 

BOS 
PIT 
NYG 
RDU 
CAE 
CGS 

TOP 
HGT 

310 
370 
300 
300 
290 
310 

OCEAN AREA ... 
40N42W 100 
40N50W 210 
45N60W 240 
38N61W 440 
30N75W 420 
END 

TOP 
TMP 

M36 
M49 
M30 
M30 
M29 
M32 

P04 
M12 
M16 
M62 
M55 

TROP 
HGT 

460 
450 
520 
540 
520 
510 

450 
490 
510 
510 
550 

REMARKS 

JTSTR 
HIGHEST TOPS NR EDGE OF BND 
OVC HI LVL CLDSIN SWLY FLOW 

sc 
CLDNS ASSOCD WITH SFC CDFNT . 

TSTM 

Figure 31. Cloud Top and Tropopause Message 
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5. Tropical Disturbance Summary 

Description. The Tropical Disturbance Summary (figure 32) 
is a coded message listing all Satellite Weather Bulletins 
sent during the previous 24 h and the locations of all 
vortices with tropical history, significant disturbed areas, 
and the Intertropical Convergence Zone (ITCZ). Two summaries 
are sent out via teletype per day for each ocean area covered.· 
These areas are the Atlantic, East Pacific (to 140°W), Central 
Pacific, West and South Pacific, and the Indian Ocean. The sum­
maries are prepared by meteorologists using visible and infrared 
satellite imagery from both the polar-orbiting and geostation­
ary satellites. l'li.th the reception of these summaries, the 
coastal and marine areas of the globe can keep a watchful 
eye on significant tropical weather situations. 

Accuracy. The movement is given to the nearest degree of 
latitude (±60 nm or 112 km). Position location is given 
to the nearest degree of latitude/longitude. 

Primary users. The product is used by foreign '\'leather operations. 
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ABSS 16 KWBC 

SATELLITE TROPICAL DISTRUBANCE SUMMARY 

ALL MOVEMENTS AND TRENDS 24 HRS UNLESS OTHERWISE STATED 

CENTRAL AND WEST PACIFIC NOAA-4 IRNITE 270543Z TO 271330Z 

BRKN MODERATELY ACTIVE TO ACTIVE ITCZ HAS INCREASED IN INTENSITY •.. 
ITCZ 3 TO 4 DEG WIDE BEGINNING IN EAST PACIFIC FROM 9N 140W TO SN 
155W TO 6N 177W TO 4N 168E. 
MODERATELY ACTIVE CONVECTIVE AREA THAT HAS WEAKNENED AND MOVED 4 DEG 
TO THE WEST ... S DEG DIAMETER CENTERED 13N 131E. 
BRKN MODERATELY ACTIVE CONVECTIVE AREA THAT HAS INCREASED IN ACTI­
VITY PAST 12 HRS ... SN TO 19N BETWEEN 120E AND 126E. 
BRKN ACTIVE CONVECTIVE AREA BOUND BY 20N 160E TO 18N 172E TO 33N 
175E TO 20N 160E ... HAS EXHIBITED LITTLE MOVMNT AND CHANGE. 
VORTEX DESCRIBED BY UPPER CLOUDS AT 34N 164E. 

NO TROPICAL CYCLONE ACTIVITY NOTED. 

SOUTH PACIFIC NOAA-4 IRNITE 270340Z TO 271127Z 

BRKN MODERATELY ACTIVE CONVECTIVE AREA THAT HAS SHOI~N LITTLE CHANGE .. 
BOUND BY 2N 158E TO lOS 160E TO lN 135E TO 2N 158E. 

NO TROPICAL CYCLONE ACTIVITY NOTED. 

Figure 32. Satellite Tropical Disturbance Summary 



IV. OCEANOGRAPHIC PRODUCTS 

A. Sea Surface Temperature (SST) Products 

l. Global SST Observations 

Description. Global sea surface temperature observations 
are obtained daily from the polar-orbiting satellite's 
AVHRR sensor in the infrared spectrum and its High Resolution 
Infrared Radiation Sounder (HIRS/2) unit. The model used 
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in obtaining these temperatures is the fully automated computer 
procedure GOSSTCOMP (Global Operational Sea Surface Temperature 
Computation) • The surface temperature observations are 
derived by a maximum likelihood technique (Crosby and Glasser, 
1978) applied to 50km resolution target arrays of GAC (4km 
resolution) data. Acceptable SST targets are determined by a 
comparison with coincident equivalent brightness temperatures 
derived from HIRS/2 data revealing a cloud-free target (Walton 
et. al., 1976). A correction for atmospheric attenuation is 
applied to the data by a multiple linear regression technique 
involving the brightness temperature in the HIRS/2 water vapor 
channel. The model generates 30,000 to 40,000 time and earth­
located values of sea surface temperature daily. The derived 
observations are stored on computer disk for National Oceanic 
and Atmospheric Administration (NOAA) numerical forecast 
models and remote terminal users, entered onto a seven-day 
magnetic tape archive available through the Satellite Data 
Services Division (SDSD) of the NCC, and used in the production 
of global, climatic and regional scale analyses. Selected 
observations are transmitted twice daily by teletype on the 
Global Telecommunications System (GTS) (figures 33 and 34). 

Accurac~. The accuracy of satellite derived sea surfacetemper­
atures ~s dependent on the nature of the satellite environmental 
sensors, the computer procedure GOSSTCOMP and the type of sea 
truth used for comparison, namely NMC ship observations (Piche! 
et. al., 197~). Accuracy goals are ±l.soc. These goals are 
achieved over approximately 70% of the global ocean. 

Primary Users. The primary users of this data are the National 
Weather Service (NWS), oceanographic services, environmental 
research concerns, and commercial fisheries. The data are 
archived by the SDSD of NCC. 
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TSXS17 KWBC 251600 
YYDD 25100 230// 

444 76402 01102 06094 
444 76601 45084 
444 76701 18088 
444 75004 35110 49106 05134 18124 
444 75108 50106 54106 77098 20116 33114 11116 24120 25122 
444 75307 68116 33120 35122 48124 01134 16134 18140 
444 75409 91102 92100 95094 51112 63114 40124 42120 01138 05148 
444 75604 46150 38154 16148 18170 
444 75712 86104 51136 53126 55120 57128 42.158 44142 45142 38146 

00172 16156 19178 
444 74011 94132 961"38 97138 65164 68158 33168 35170 38188 13190 

15198 08196 
444 74108 91150 93146 5617 8 68156 41170 43208 13220 25218 
444 74203 70152 49196 28198 
444 74310 93142 95146 88150 60166 63166 65162 68158 41196 33188 

20196 
444 74402 81144 95154 
444 74508 77178 66194 68196 35226 38210 13264 15242 09216 
444 74512 93164 86164 98170 54190 69186 43194 45206 38192 10216 

04208 15212 08214 
444 74709 91166 98178 60198 66178 68182 40196 46190 48186 09198 
444 73009 93210 89202 66216 68214 41232 43224 48226 ],0246 08250 
444 73108 90202 93230 60216 72240 40234 23258 _10250 03276 

Figure 33. Teletype Message of Global Sea Surface Temperature 
Observations. 

-------



(First line of bulletin) 

TSXXii 
TS -
XX -

(a) 
(b) 
(c) 

ii -
(a) 
(b) 

KWBC -
yy -
GG -
99 -

KWBC YYGGgg 
Data designator : Satellite SST observations 
Geographical designator 

XN - Northern Hemisphere 
xs - Southern Hemisphere 
XX - Unspecified area 

Number of bulletin (i 1 i 2 ) 

i1 - Bulletin number within a given octant 
i2 - Global octant 

Indicator of originating office 
Day of month 
Hour of day 
Minutes of hour 

(Second line) 

YYDD 25100 
yy -
DD -
25 -
10 -

0 -
2 -

30 -

(Third line) 

230// 
SATOB code designator 
Indicator of surface data 
Day of month 
Observation time in .hours GMT 
Tens of minutes of the hour 
Country of origin (United States = 2) 
Satellite identifier (30 = TIROS-N; 

31 = NOAA-6; 
32 = NOAA-7; etc.) 

444 76402 01102 06094 
Indicator of new 10°. latitude/longitude square 
Global octant 
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444 -
7 -
6 -
4 -

10° latitude square of observation (6 = 60° square) 
10° longitude square of observation 

(4 = 140° or 40° square) 
02 - Number of observations in the 10° squa~e 

(Each following group) 

0 -
1 -

102 -

Figure 34. 

Degrees of latitude from 10° square origin 
Degree deviation in longitude from 10° square origin 
Sea surface temperature in degrees Celcius * 10 

Key to Global Sea Surface Temperature Teletype Message 
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2. Monthly SST Observation Mean 

Description. Monthly displays of mean global sea surface temp~ 
eratures, monthly observation density, a:nd the standard deviation 
about the mean are portrayed in contoured Mercator projection 
geographic charts derived from averaging globai SST observations. 
A 2.5° latitude-longitude quadrangle averaging scheme is applied 
to the global SST observation digital data base resulting in data 
files of averaged fields covering a month's period. This digital 
data is available to NOAA/NESS terminal users and is archived 
yearly on magnetic tape. available from SDSD. Charts of monthly 
mean SST's, monthly observation density, and standard deviations 
from the mean are contoured monthly and sent to users. An archive 
of the charts is kept by SDSD of the NCC. 

Accuracy. Satellite derived SST observation monthly means are 
compared with ship observation monthly means. Accuracy goals are 
±l.5°C. These goals are achieved over approximately 70% of the 
global ocean. 

Primary Users. The monthly observation mean data are used 
internally at NESS and by the National Marine Fisheries Service. 
An archive is kept by SDSD of National Climatic Center. 

_, 
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3. Large Scale Analyzed SST Fields 

Description. The global sea surface temperature (SST) observations 
provided from computer processing of polar-orbiter AVHRR and HIRS/ 2 
data are used as input in the creation of large scale, global-
S.00 (SOO km) and 1.0° (lOOkm) grid and regional-O.S 0 (SOkm) grid 
analyzed SST fields. All observations in the vicinity of a grid 
point are assigned a weight which depends on reliability, average 
temperature gradient, and the distance between the observation 
and the field grid point. The weighted observations and the 
previous analysis grid point temperature are used to arrive at an 
updated grid point temperature. The 1.0° field is produced dail~ 
from all obser vations obtained during the previous 24 hours. The 
S.0° field is created daily by averaging 1.0° field grid point 
temperatures. The O.S 0 field is analyzed weekly using observations 
from the previous seven days. The analyzed fields are stored on 
computer disk with semi-monthly archive tapes produced from the 
1.0° scale analysis and monthly tapes from the S.0° and O.S 0 scale 
analyses. 

Contour charts produced once a week from the global-1.0° grid 
analysis data set, cover the earth in Mercator segments of S0° 
latitude-by-sao longitude from 70°N to 70°S, overlapping at 20°N 
and 20°S by five degrees (figure 35). The contour interval is 
1° Celcius . Questionable areas are manually encircled with heavy 
lines. Areas where no observations were made in the previous 
three days are contoured with dashed lines. Each chart segment 
is labeled by reference to the northern hemisphere (NH), southern 
hemisphere (SH), or equator (EQ) and the longitude of the western 
boundary. The date of the chart is the date on which the chart 
was created; the data depicted are primarily from the previous day . 

Regional contour charts provide coverage of the U.S. 200 mile 
Conservation and Management Zone in approximately 2S 0 latitude ­
by-2S0 longitude segments (figure 36L encompassing the east 
coast from S 0N to S3°N and S2°W to 100°W, the west coast from 
lS 0N to 63°N and 97°W to 14S 0W, and the Hawaii-Alaska environs 
from lS 0N to 63°N and 142°W to 170°E. The contour interval is 
1.0° Celcius . Questionable areas are manually encircled with 
heavy lines. Areas where no observations were made in the previous 
seven days are contoured with dashed lines. Each chart s egment is 
labeled according to its geographical area, Atlantic Coast 1, 2 or 
3; Pacific Coast 1, 2 or 3; or Hawaii/Alaska 1, 2, 3 or 4. The 
date of the chart corresponds to the ending date of observations 
used. 

These charts are produced on 310mm sheet film and archived at 
SDSD. Chart copies are sent to users on a weekly basis. No 
contour charts of the S.0° grid fields are produced since this 
analysis represents an average of the 1.0° grid field. 
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Two photographic displays are used for quality assessment, one 
representing the global analysis (figure 3.7) and the other 
depicting the regional analysis (figure 38). The global photo­
graphic display provides a gray scale representation of sea 
surface temperatures from -85°C to +61°C in eight tonal steps 
along with a portrayal of observation density in four tonal 
steps. The date given is the processing date. Data depicted 
are primarily from the previous day. 

Remote terminal users, having access to the NOAA/NESS computer 
center, may retrieve analyzed field data stored on the current 
disk files. A program can be run to extract the latest analyzed 
fields in sections and display the data in a hardcopy form or 
on a CRT screen (figure 39). 

Analyzed fields of sea surface temperature are useful in 
monitoring conditions conducive to hurricane formation and 
intensification, in preparing ocean thermal frontal analyses, 
as input to weather forecasting models and in research projects 
concerning the ocean sciences. 

Accuracy. The accuracy of SST analyzed fields is dependent on 
the observation technique, procedure of analysis and, in the 
case of contour charts, the contour display program (Pichel 
et al., 1979). Areas of best representation of actual sea 
surface temperature are those with the greatest number of 
observations. False gradients occur at borders of data-sparse 
regions. Ocean areas smaller than the analysis grid, i.e., 
gulfs, bays, and seas, receive no gridpoint updating. Outside 
of these areas of concern, normally encircled on contour charts 

·by quality control-personnel and-outside-of data-sparse regions 
which are dashed, the accuracy is ±l.5°C when compared with 
ship observations. 

Primary Users. SST analyzed fields are used by the National 
Marine Fisheries Service, National Weather Service, environmental 
research concerns and commercial fisheries. The data charts and 
tapes are archived by SDSD of the NCC. 
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GOSSTCOMP SEA SURFACE TEMPERATURE 

40W 35W 30W ZSW Z~ 15W 10~, 5.W o, 

£0 

40W 35W 3'0W ZSW ZOW 15W 10W 5W 0 .... ~ 
(~~ NH 04SW 10/30/79 .. 

Figure 35. Sea Surface Temperature 1" Analyzed Field 
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Figure 36. Sea Surface Temperature 0.5° Analyzed Field 
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Figure 31. Quality Control Photographic Display of Global and 
Climatic Scale SST Analyzed Fi~lds 

81 



82 

Figure jg. Quality Control Photographic Display of SST Regional 
Scale Analyzed Fields 
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Figure 39. Remote Terminal Printer Display of Sea Surface 
Temperature Analyzed Field Data 
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4. Great Lakes and Coastal Surface Water Temperature Analyses 

Description. Analyses of the Great Lakes surface temperatures 
(Strong 1974) and designated coastal zone sea surface temper­
atures are produced as observed (whenever cloud free) from the 
data obtained from the polar-orbiting satellite's High Resolu­
tion Picture Transmission (HRPT) displays. The data are 
computer analyzed for each region with a contour interval of 
1°c •. · The final products (figures 40 and 41) are then manually 
adjusted for accuracy and mailed to users. 

The surface temperature analyses are useful in determining 
the rate of lake freeze and areas of upwelling. With this 
knowledge plus observed weather and ice-observed conditions, 
a forecast can be made for the routing of ships and in predictin 
the length of the shipping season. 

Accuracy. This product has been checked, using ship observation: 
to determine its accuracy. The surface temperature analysis 
can experience an overall bias of ±1.5°C absolute. The accuracy 
of the sensor in observing temperature is ±o.soc relative. 
Observations are limited to cloud-free situations. 

Primary Users. The Great Lakes and Coastal Surface Water 
Temperature Analyses are used by NWS, commercial marine trans­
portation, research concerns, internally at NESS and an archive 
is kept by SDSD of NCC. 
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Figure 40. Great Lakes Surface Temperature Analysis 
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B. Ice Charts 

1. Great Lakes Ice Analysis 

Description. The Great Lakes ice analysis is a detailed 
description of ice conditions in the sea-ways of the North 
American Great Lakes, as viewed from satellite photographic 
imagery. Twice weekly, during the northern hemisphere winter 
season, analysis of AVHRR LAC and GOES VISSR imagery is 
performed when the lakes are cloud free to determine the 
extent of ice concentration, areas that are ice-fast and ice­
free as well as navigable passageways (leads). The chart 
(figure 42) is sent to users via the National Facsimile (NAFAX) 
Network and by mail. 

This analysis is useful in forecasting the limits of the 
shipping season and for the routing of commercial shipping. 

Accuracy. Human analysis and chart resolution produce an 
accuracy of positioning to within ±5km. 

Primary Users. The Great Lakes ice analysis is used by 
commercial marine transportation, u.s. Coast Guard, National 
Marine Fisheries Service, varied research concerns and is 
archived by SDSD of NCC. 
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2. Polar Regional Ice Charts 

Description. Charts of various coastal sea ice regions are 
produced by the Joint Ice Center (NOAA/NESS-Navy) from a 
combination of AVHRR Local Area Coverage, Stretch-Grid, 
Defense Meteorological Satellite Project (DMSP) and Nimbus-
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ESMR photographic imagery, climatological data and shore station 
and air reconnaissance ice reports. These charts cover five 
main areas: Alaskan-South, Alaskan-North, Eastern-Arctic, 
Western-Arctic and Antarctic with occasional local area charts 
produced when needed. 

Alaskan ice charts (figure 43) are l:SM gridded analyses 
which include information describing the type of ice, 
concentration or coverage, ice limits, leads and polynyas 
(open water areas) . The Alaskan-North chart is used up until 
the polar ice pack has reached a southern limit of 70°N, where 
coverage is supplied by the Alaskan-South chart. An Alaskan 
chart is prepared three times a week and is transmitted over the 
NAFAX network. An archive is kept by SDSD of NCC. 

Arctic and Antarctic charts (figures 44 and 45) are l:lOM 
gridded analyses which have mapped the same features that are 
provided by the Alaskan charts including the seven day mean 
position of the +2°C sea surface isotherm and the seven day 
mean position of the 0°C average air temperature isotherm 
for the Arctic charts. Along with observed ice limits, 
estimated and forecasted limits are provided for Arctic charts 
by use of automated ice forecast models and ice and ocean 
currentclimotology. Ice bo_und_ary o]:)servedand estimated limits 
are provided for the Antarctic region almost solely from 
satellite data. These charts are mailed to users once per 
week, Arctic charts are also transmitted by national facsimile 
networks and weekly and twice-weekly teletype messages 
supplement the charts. An archive of these charts is kept 
by the National Technical Information Service. 

Accuracy. An accuracy in ice limit positioning of ±Skm is 
attained with these products. 

Primary users. Polar regional ice charts are helpful to 
commercial marine transportation, U. S. Coast Guard, National 
Marine Fisheries Service and the U. S. Navy. 
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c. Ocean Current Analyses 

1. Gulf Stream Wall Bulletin and Analysis 

Description. The western Atlantic currents comprising the 
Caribbean current, Florida current and Gulf Stream flowing 
from the eastern Gulf of Mexico around Florida to the 
44th parallel along the east coast of the United States are 
of interest to the mariner in the areas of fishing and 
shipping. Plotting current position, areas of cold and 
warm eddies, and shelf/slope water interface help the mariner 
in reducing costs in transporting merchandise and locating 
areas of good fishing. 

The Gulf Stream Wall Bulletin (figure 46) informs the 
mariner of the position of the "north wall" or western 
boundary of the Gulf Stream. · The fastest currents are 
found 12-15 miles seaward of this location. It also 
indicates eddy locations and diameters. The bulletin 
is determined through human analysis of polar-orbiter 
AVHRR and GOES-VISSR imagery. Bulletins of the position 
of the Gulf Stream Wall are sent out via teletype and 
marine radio broadcasts three times a week to users. 

The Gulf Stream Analysis (figure 47) is a gridded, human 
analysis of the Gulf Stream prepared from polar-orbiter 
AVHRR and GOES-VISSR imagery. This analysis is mailed and 
transmitted via facsimile weekly to users. 

Accuracy. Human analysis, chart resolution, and variability 
of the current produce an accuracy of positioning of ±5km 
for the bulletin and the analysis. 

Primary Users. 
coastal marine 
recreation and 
archive of the 

The users of the Gulf Stream data include 
shipping, fisheries, u.s. Coast Guard, 
boating interests, and marine research. An 
analyses is kept by the. SDSD of l:iiCC. 
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October 9, 1979 

GULF STREAM LOCATION- THE LINE DESCRIBED BY THE FOLLOWING SEQUENCE OF 

POINTS REPRESENTS THE WEST WALL OF THE GULF STREAM. 

27.0/80.0 30.7/80.0 32.7/78,0 

32.8/76.7 33;1/76.3 33.5/76.1 

34.1/76.1 35.0/74.8 35.7/74.2 

36.1/73.1 37.0/72.0 37.2/70.2 

37.7/68.9 37.5/66.9 

THE MAXIMUM CURRENT OF THE GULF STREAM LIES APPROXIMATELY 12-15 MILES 

SEAWARD OF THIS LINE. 

COLD EDDIES: 31.3/77.7/50 NMI. DIAM. 
31.5/76.3/50 NMI. DIAM. 
33.4/74.0/55 NMI. DIAM. 

WARM EDDIES: 37.0/74.4/60 NMI. D~. 
38. i/71.8/90 NMI. DIAM. 
42.0/64.7/65 NMI. DIAM. 

LATEST SATELLITE DATA: 10/09/79 @ 0900Z 

Figure 46. Gulf Stream Wall Bulletin 
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2. West Coast Thermal Front Analysis 

Description. The thermal front analysis of the waters off 
the west coast of the United States has been found to be a 
useful tool in locating potential areas of good fishing for 
California fishermen and an aid in coastal research work. 
When upwelling occurs off the coast, the cold waters abound 
with nutrients. It is along these boundaries, between cold 
and warm waters, that the fish gather to feed. Analysis of 
satellite infrared imagery (figure 48) from the AVHRR on 
board the polar-orbiting satellite is performed, cloud cover 
permitting, as often as possible. The thermal fronts are 
drawn on a gridded chart along with ship observations of sea 
surface temperature (figure 49) and sent out via telecopier 
to locations along the west coast. Three different charts 
are produced, one from 42°N to 400N provided by the Seattle 
Ocean Services Unit of the NWS and two from the NESS Satellite 
Field Service Station in San Francisco, California, for the 
areas 32°N to 42oN (mostly during the summer time) and areas 
south of 320N (mostly during the winter). Analysis is made 
from the coast out to approximately 40 of longitude. A 
plastic overlay showing navigation lines and bathometric 
contours is available on request. 

Accuracy. Using AVHRR rectified lkm data, an estimated 
accuracy of ±Skm is achieved in the locations of frontal 
zones. 

Primary Users. Albacore tuna and salmon fishermen. Scientific 
marine research concerns. 
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Figure 48. west Coast Thermal Front Analysis 
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Figure 49. Rectified AVHRR HRPT Data Used for Production 
of West Coast Thermal Front Analysis 



99 

V. HYDROLOGICAL PRODUCTS 

A. River Basin Snow Coverage Observations 

Description. The percentage-snow-cover message sent out via 
teletype and the mapped snow-covered basin sent out via 
telecopier are produced for selected river basins (figure 50) 
by analysis of polar-orbiter AVHRR and GOES-VISSR photographic 
imagery. The products are produced whenever a basin is clo.ud 
free (usually 1 to 2 days per week). The basin snow cover 
products are used in run-off forecasting, flood prevention, 
water resource planning, reservoir/dam regulation, snow survey 
cross checks, irrigation planning, supply assessment for 
hydroelectric power generation, research and development and 
are included in state/regional bulletins. 

The message (figure 51) indicates the offices that the 
observations are directed to and a brief description of the 
perqentage of snow cover, the satellite involved, and the 
date of the observations. 

The mapped data show the snow-covered areas in black. 

Table 3 lists the basins for operational snow mapping as 
of :J-978. 

Accuracy. The product is accurate to 5% in areas greater 
than 5,000km2 (Wiesnet 1974). The accuracy is checked with 
aerial surveys, ground measurements, computer enhancements 
of satellite imagery, and, when available, Landsat Multi­
Spectral Scanner data. 

Primary Users. The primary users of snow basin data are the 
NWS River Forecast Centers, Corps of Engineers, the Soil 
Conservation Service, Bureau of Reclamation, U.S. Geological 
Survey, Department of Energy and· are archived by SDSD of NCC. 
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Figure 50. Snow mapped river basins 
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Figure 51. Percent snow cover message and mapped snow covered 
basin 
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Table 3. Current basins being mapped as of 1978 
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B. Regional Snow Cover Analyses 

Description. The Regional Snow Cover Analyses· are graphical 
(1:7.5M and l:lOM) displays of snow cover for selected regions 
of the world produced from analysis of GOES-VISSR and polar­
orbiter stretched gridded imagery. The current regions mapped 
are the Great Lakes, Northeastern United States and the 
Himalayas with corresponding spatial resolution of lkm 
(western hemisphere GOES) and 4km (GAC data only-eastern 
hemisphere) . 

The analyses (figure 5·2) are produced from direct overlay of 
the photographic imagery with a gridded boundary map. Users 
are provided with a political/geographic boundary map indi­
cating areas covered by snow and those unobservable due to 
clouds. These products are sent out via telecopier twice a 
week for western hemisphere observed regions and once a week 
for eastern. 

Regional Snow Cover Analyses find their usefulness in fore­
casting lake .inflow amount/rates (Great Lakes), water supply 
(Northeastern U.S.), and flood watch arid drought monitoring 
(Himilayas) • 

Accuracy. From hand analysis, map and photographic imagery 
resolution,an accuracy of snow boundary positioning of ±5km 
is achieved. 

Primary users. Great Lakes· Region - Corps of Engjneers, 
Detroit District; Northeastern U.s. - ffi'7S Eastern Region 
(Hartford, Harrisburg, Cincinnati- River Forecast Centers); 
and Himilayas - Joint Agricultural Neather Facility - USDA/NOAA. 
An archive is kept by SDSD of NCC. 
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C. Northern Hemisphere Snow and Ice Chart 

Description. A chart of snow and ice coverage and their 
relative reflectivities is made weekly f,rom analysis of 
geostationary and polar-orbiter visible 'imagery for the 
northern hemisphere. From a daily review of photographic 
data the analyst notes the changes in extent or brightness 
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of the snow and ice fields when cloud free. Ice charts from 
the Joint Ice Center (see Ice Charts) and surface weather 
reports help confirm the interpretation o.f satellite data. 
After seven days of data have been compiled, an 8.5 by 11 inch 
polar-sterecgraphic projection map (figure 53) with a scale 
of 1:50M is prepared and sent to users. At the end of 
each month a monthly mean of snow and ice boundaries is 
drawn (figure 54) and distributed to users. This product 
is used in the areas of snow-and ice-limit tracking, albedo 
studies, long-range weather forecasting, and various research 
projects. 

Accuracy. For areas where several observations are made 
an accuracy of ±50JrJll can be achieved. Limits to this 
accuracy arise from persistant low-level cloud decks, 
mountain affiliated cumulus, etc., having characteristics similar 
to a snow or ice field. 

Primary users. The National Meteorological Cent.er and 
various forecasting and research concerns and archived by SDSD 
of NCC. 
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Figure 53'. 
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TABLE 4 
NESS Product and Services Summary 

Spatial 
Product descript.icin Accuracy resolution Hap Scale Geographic coverage Output format Schedule 

I. IMAGE PRODUCTS 

A, GEOSTATIONARY 
SATELLITES 

1. Full-disk (VIS and 
IR) : 

East GOES 

West GOES 

IR-enl1anced 

Sectors {VIS and IR): 

2, Movie loops {VJ.S/ 
IR/IR-enhanced) 

TV filmstrips 

3. U.S, cloud cover 
depiction 

4. Daily Weather 
Picture 

4 km VIS, 
8 km IR 

4 km VIS, 
8 km IR 

Bkm 

J, 2, and 
4km 

1, 2, 4, 
Skm 

2 km 

" 

" 

I 

Pole to Pole, 65 W 
to 165 E 

Pole to Pole, 15 W 
to 145 E 

E&WGOES 

Specific areoils; 
(see text) 

Continental 
United States 

Photographic dis- At hour and half 
·play and archive hour 
tape 

" 

" 

80 or more joined 
in stop, flow 
or alternated 
stop loop 

Collllllercial TV 
film 

At 15 and 45 
minut<!s after the 
hour 
E&WGOF.S 

E&WGOES 

In-house/daily, 
others on request 
(see text for 
list) 

Daily 

Photographic dis- Daily 
play, surface 
analysis chart 
and weather 
summary 

Photographic dis- 3/day 
play and weather 
summary 

User 

NWS, NMC, NESS 
11nd Government, 
universities, 11nd 
private research 

Archive 
location 

SDSD 

SDSD 

Applications. Divi- Appl!(!atlons 
sion Dlvls1.on 

NWS 0 NHC:, NESS 
and Government, 
universities. and 
private research 

NESS - Applica­
tions Division and 
Winds Section 

Commercial TV 

SDSD 

Applications 
Division 
and SDSD 

SDSD 

NO~ H~otrs, NESS, SDSD 
ERL s, NASA. DOC, 
news media 

Wireservices. TV 
and newspapers 

No Archive 

.... 
0 

"' 



Table 4 (continued) 

Spatial 
Product description Accuracy resolution: Map Scale Geographic coverage OUtput format 

I, IHAGE PRODUCTS 

B. POLAR-ORBITING 
SATELLITES 

1. Stretched, Gridded, Stretched, 
Pass-by-Pass Imagery Nominal 4 km -- Global Gridded photo-
(VIS and IR) ±10 km. grid graphic strips. 

placement archive tape 

2. Hemispheric polar- -- 14.8 km - 1:480 M Northern and Southern Mapped photo-
stereographic mosaics equator Hemispheres graphic displays 
(VIS and IR) . 29.6 km - and archive tape 

poles 

3. Polar-stereographic -- .. 1:40 M .. Mapped photo-
quadrant mosaics graphic displays 
(VIS and IR) 

4. Mercator mosaics -- 9.8 km - l:ISOM Northern and Southern .. 
(VIS and IR) equator Hemispheres to 40 N 

7 .s tun - or S 
40" N 

5. Local Area Coverage -- 1.1 km -- Selectable orbit Photographic dis-
images (VIS and IR) segments plays and digital 

tape archive 

6. Seven-day minimum -- 1:75 H 1: 120 M Northern Hemisphere Photographic dis-
brightness composite from 20° N to Pole plays and digital 
(VIS and IR) Southern Hemisphere tape archive 

from So" S to Pole 

I 

Schedule 

Daily 

Daily 

Daily 

Daily 

Daily selectable 
orbit segments 

Daily 

User 

NWS, DOD, NESS 

NESS, ERL's, DOD 

NESS, NWS, DOD 

NESS, NWS, ERL 1 s, 
DOD 

NESS, NWS; ERL's, 
NHFS, DOD, NASA, 
Oceanographic and 
hydrological com­
munity, research 
concerns 

NESS 

Archive 
location 

SDSD 

SDSD 

No Archive 

SDSD 

SDSD 

SDSD 

I-' 
0 
\0 



Product description 

II. IMAGE SERVICES 

A. GEOSTATIONARY 
SATELLITES 

1. SMS/GOES facsimile 
displays 
(VIS and IR) 

2-3. SMS/GOES WEFAX link: 
SMS/GOES and NOAA 
polar-orbiter data 
in VIS and IR 

4. GOES - Direct readout 

5, GOES - Tap VISSR data 

Accuracy 

Table 4 (continued) 

Spatial 
resolution 

VIS: 4. x l, 

km 

IR: t. x 8 
km 

l-lap scale 

Same as 1 :80 M 
photographic 
imagerY, 

Same as full 
disk and 
sector dis­
plays 

I 

Geographic coverage 

Continental United 
States---55-120 W 
long and 15-60 N 
lat.; l~nstern United 
States and Atlantic­
--20-90 N long. and 
15-60 N lat.; 
Southern South Amer­
ica---25-80 W long. 
and 10-50 Slat.; 
u. S. West Cost and 
Pacific-- -115-J 80 
N long. and 15-60 
N lat.; Western 
United States and 
Pacific-- -105-180 
W long. and 15-60 
N lat. 

Specified areas (see 
latest NESS WEFAX 
list) 

Same as full-disk 
and sector displays 

Output format Schedule 

Facsimile display 24-hour schedule 
(see latest NWS 
FAX list) 

Facsimile - 2/1-hour schedule 
satellite relayed (see latest NESS 
broadcast WEFAX list) 

Photographic 
imagecy 

Same as full-disk 
and sector dis­
plays 

User 
Archive 
location 

NWS, DOll, NF.SS, No Archive 
private mete•lro-
logy, universities, 
research concerns 

Foreign and domes- No Archive 
tic weather con-
cerns with s-
band receiving 
equipment 

Foreign and domes­
tic Government, 
universities, com-
mercial organiza-
tions, research 
concerns, amateur 
ground station 
operations 

Private meteor­
ology 

No Arcf&ive 

No Archive 

1-' 
1-' 
0 



Table 4 (continued) 

Spatial 
Product description Accuracy resolution Map Scale Geographic coverage Output format Schedule 

II. IMAGE SER\TICES 

B, POLAR-ORBITING 
SATELLITES 

1, Polar-orbiting satel­
lite facsimile dis­
plays (VIS and IR) 

2. Polar-orbiting satel­
lite - direct readout 

III. METEOROLOGICAL 
PRODUCTS 

A. Satellite vinds 
(from GOES): 
low-, middle-, high­
level cloud motion 
vector field messages 

See text 

l:l20M- 1:20}1 
mercator 
1:30 M -
polnr 
stereographic 

Specified areas 

Area of view 
at time of 
readout 

Global ocean areas 

Facsimile display Daily, selected· 
passes 

Photographic 
digital imagery 
and alphanumeric 
data 

Raw numeric data, 
chart form and 
aichive cloud 
motion vectors­
archive tape 

Daily passes 

OOZ and 12Z daily 
for distribution 
at 03Z and 15Z 

User 

NWS, DOD, NESS, 
private meteor­
ology, univer­
sities, research 
concerns 

Arch:lve 
location 

No Archive 

Foreign and domes- SDSD 
tic government 
agencies, univer­
sities, co~ercial 
organizations, re­
search concerns, 
amateur ground 
station operators 

NMC, USAF, USN, 
NWS, NESS, and re­
search concerns 

SDSD 

1-' 
1-' 
1-' 



Product description 

III. METEOROLOGICAL 
PRODUCfS 

B. Atmospheric soundings 
(from Polar orbiter): 

Layer-mean tempera­
tures (•K) 

SFC-850 111.b 300-200 
mb 30-10mb 
850-700 mb 200-100 
mb 10-05 mb 
700-500 mb 100-70 
mb 05-02 mb 
500-400 mb 70-51} 
mb 02-01 mb 
400-300 mb 50-JO 
mb 01-0.4 mb 

Layer precipitable 
water (nun) 
Surface-700 mb 
700-500 mb above 
500mb 

Accuracy 

SFC-850 mb 
±2.5 K 

850-tropopause 
±2.25° K 

trop.-2.0 mb 
±3° K 

2.0 - 0.4 mb 
±3.5° K"' 

30% 

Equivalent blackbody 
temperatures (°K) for 
20 HIRS/2 stratosphe­
ric channels. 4 MSU 
channels, 3 SSU 
cl1annt.!ls. 

±2~K 

Spat-ial 
resolution 

Nominal 250 
knt near sub-
satellite •. 
track· 

" 

Nomiril!l 250 
km near sub­
satellite 
track 

Table 4 (continued) 

Map Scale Geographic coverage 

Global 

" 

Global 

Output format 

Computer disk -
24 hour rotating 
files, archive 
tapes 

computer disk-24 
hour rotating 
files, archive 
tape 

Schedule User 
ArC-hive 
location 

Continuous-orbit­
by orbit 

NMC, global weather SDSD 
centers, DOD 

" 

Continuous 
by-orbit 

.. 

orbit- NHC, Global 
weather centers, 
000 

SDSD 

-------------------------------------------------------------------------------------------------------------------------------------------------------
Thickness (m) and 
layer-mean tempera­
tures (°K) between 
selected standard 
pressure levels. 

Precipitable water 
(nun) between ~elec­
ted standard pres­
sure levels 

In areas of 
single layer 
layer cloud 
cover <50%, 
±2°K (and 

equivalent Az) 

±30% 

" 

" 

National and Glob­
al Tele-communica­
tions Service 
(GTS) customers 

1-' 
1-' 
N 



l'nu.lul~t dcl'lcription 

11. Atmospheric !:;oundin);s 
(from l'olnr orbiter): 

Accur;Lcy 

Clcar 2 R:u.li:mcr~s !2% 
mW/(m -sr-cm -l) 

I~ a r LIL-lllC;:l ted, 
ca 1 ihrnted rndlnn­
l:cs r rum SSU pJ uR 
Sl~lccLc<.l IIIIU>/2 
~mJ NSU cha11ncJ s. 

Jm;tnmll'nt spcc­
i f icatlons 

Sp;!t inl 
resolution 

Table 4. (continued) 

Map Scnll' Gl~n~rnphic covcra~;e Output furmat Schl•dule 

--·--·- -- -A;:;~;Tv-l' 

Usc-1· 

UriLiRh Mctcoroh•­
glc;li tl(ficf:' 

I Ill' iLL ion 

llr i thh 
tll•ll'urult•J: i l'll J 

orr 1 Cl' 

1-' 
1-' 
w 



Product ·Description 

III. ~n~'J'ImROLOGlCAJ. 

SF.KVICES 

C. Global 
II cat Rudgct: 
1) Daytime Longwave 

flux 
2) Nighttime T.ongwave 

C lux 
3) Reflected F.nergy 

o< Equ !valent 
(albedo, absorbed) 

4) AvnJlable Solar 
Energy (cAlculated 
( leld) 

D. WEATHER SUHHARIES 
AND BUJ.LETHIS 

1. Satellite Interpre­
tation Mcssar,c (Sut) 

2. Satellite Weather 
Bulletins 

3. SateJ1itc Weather 
Summnry and TV movie 
overlay 

4 • Cloud 'fop and Tro­
popause message 

5. 1'roplcal D::l.sturbance 
Summary 

Accuracy 

7 wattsfm2 
reflected 
and outgoing 
energy 

±6 n. Mi. 
(8.4 km) 

±3000 ft 

±30 n. mi. 
(42 km) 

Spatial, 
resolutiOn 

Ob:mrvations 
- 100 km 

}
0 !at/long 

Table 4 (continued) 

Nap Scale 

I :20M 

Geographic coverage 

Global 

Continental United 
States 

Atlantic, Pacific, 
Indian Oceans 

Continental United 
States 

GOES East and West 
Area 

Atlantic and East 
Pacific (to 180 W), 
West and Sol1th 
Pacific, Indian 
Ocean 

Output format 

Digital Tape -
a) gridded earth­
located arrays 
I>) 2,5° X 2,5u 
mercator map 
array 
c) 125° x 125~ 
polar map array 
Quality Control 
photographic image 

'l'eletype 

Teletype 

Teletype message 
and aceta~e 

overlay 

Teletype 

Teletype 

Schedule 

TWice/day IR 
flux, 
once/day reflect­
ed, energy 
monthly (time 
averaged) 

User 

NWS-J.ong r~mge 

predlC'tion 
gTOllJI 

Archive 
location 

SIJSIJ 

Wm;ldngton, D.C., Domel'ltic weathc>r No ,\rC'hlvt> 
SFSS: 8/day operations 
Kansas City SFSS: 
8/day 
lUami SFSS: 1/day 
(in-house) 
llonolulu SFSS; 
2/day 
Anchorage SFSS: 
2/day 

As needed 

Daily 

4/day 

2/day/area 

Foreign and domes- No Archive 
tlc weather opera-
tions 

Commercial TV Net- No Archive 
works 

NMC, NWS forecast NESS-SAB 
offices and avia- (I week) 
tion interests 

Foreign and domes- No Archive 
tic weather opera-
tions . 

1-' 
1-' ... 



Table 4 (continued) 

Spatial Archive 
Product description Accuracy r!E!solution Map Scale Geographic covQrag~ ().ltput format Schedule User location 

iiV. OCEANOGRAPHIC 
PRODUCTS 

A. SEA SURFACE TEH-
PERATURE PRDDUC'fS 

1. Sea Surface TB11per- ±1.5°C Nominal 50· -- Global Computer Disk and Daily (disk) NESS, NWS, Inter- SDSD 
ature Observations Absolute km Digital Archive Weekly (tape) national Oceano-

±l.5°C Tape graphic Services, 
Relativl! Environmental re-

Rearc;h, Coll!llercial 
Fisheries 

2. Global Sea Surface " 2.5° lat/ -- Global Co111puter Dbk Monthly (disk) " SDSD 
Temperature monthly long, 250 Digital Archive Yearly (tape) 
Observation mean km grid Tape MOnthly (chart) 

Contour Analysis 
Chart 

3. Sea Surface Te~~pera- " 0.5° lat/ 1:22 M 1) S0 N - sfN, Computer Disk Weekly (disk) .. SDSD 
tu re Regional Scale 1ong, so km 52"W - lOO"W 
Analysis grid 2) l5°N - 6JON, Digital Archive Monthly (tape) 

9t"W- 145"W Tape 
3) l5°N - 6JON; Contour Analysis Week.ly (chart) 

14t'W- 171fE Chart 
Photographic Weekly (photo) 
Q.C. Image 

4, Sea Surface Tempera- :~:l.5°C 1.0" lat/ 1:45 H Global Computer Disk, Daily (disk) NESs_ NWS, Inter- SDSD 
ture Global Scale Absolute long, 100 Charts - 50° X 5Q0 Digital Archive Semi-Monthly national Oceano-
Analysis ±1.5°C km grid lat/long Tape, (tape) graphic Services, 

Relative Computer Terminal On-demand Enviroraental re-
Display, (terminal) search, Coamercial 
Contour Analysis Weekly (chart) fisheries 
Chart, 
Photographic Daily (photo) 
Q. C. Image 

Sea Surface Tempe~a- ±l.5°C 5.0° lat/ -- Global Computer Disk Daily (disk) SDSD 
ture Absolute lon&. 500 Digital Archive Monthly (tape) 
Climate Scale ±l,5°C km grid Tape Daily (photo) 
Analysis R.elative Photographic Q.C. 

Image 

5. Great Lakes and 1.5° c 1 km Great Varies with Great Lakes and u.s. Gri~ded Analysis Weekly NWS, environmental SDSD 
Coastal Surface Absolute Lakes type of Coastal Regions research, cOmmer-
Water Temperature 0.5° c 5 km Coastal transmis- cial JU.rine con-
Analyses Relative Zones sion cerns 

f-' 
f-' 
1.11 

I 



Table 4 (continued) 

Spatial Archive 
·f-' 
t-' 

Product description Accuracy resolution Hap Scale Geographic coverage OUtput format Schedule User location ~ 

IV. OCEANOGRAPIIIC 
PRODUCTS 

B • ICE CHARTS 

1. Great Lakes Ice ±5 km 1 km Varies with r:reat J.akes Gridded analysi.; Weekly Commercial Marine SDSD 
Chart type of Transportation, 

transmis- USN, USCG, NMFS, 
sion research concerns 

2. Polar Regional Ice ±5 km 1 km Alaskan - Polar Ocean Ice Gridded Chart Daily and Weekly " SDSD, Joint 

Charts l :5 M Regions Ice Center 
Arctic - (Suitland, 
1:10 H Hd) 
Antarctic -
1:10 M 

G. OCEAN CURRENT 
ANALYSES 

1. Gulf Stream Wall ±5 km· 1km Varies with U.S. Coastal waters Teletype 3/week Coastal Marine SDSD 
Bulletin and Analysis type of of the Gulf of ~lexica Messpge (bulletin) Transportation, 

transnds- and east coast Gridded Analysis weekly Fisheries, USCG, 
sion (analysis) recreation and re-

search concerns 

2. W~st Coast Thermal ±5 km 1 km -- U.S. West Coast out Gridded Analysis 2/week Albacore tuna and SFSS - San 
Front Analysis to 4° longitude salmon fisheries, Francisco, 

environmental re- CA 
search concerns SOS/NWS -

Seattle. WA 



Product description 

V. HYDROLOGICAL PRODUCTS 

A, River Ba:>in Snow 
Cover Observations 

B. Regionnl Snow Cover 
Analysis 

c. Northern Hemisphere 
Snow and Ice Chart 

Accuracy 

±5% 

±5 krn 

±5 km 

Spatial 
resolution 

I krn 

I krn 

1 krn 

I 

Table 4 (continued) 

Map Scale 

1:7.5Mand 
1:10 M 

1:50 M 

Geographic coverage 

Selected basins (see 
text) 

Great Lakes, tlorth-
wcHtern U.S., 
Himalayas 

Northern Hemisphere 

Output format 

Percent covered 
analysis 

Gridded Analysis 

Gridded Analysis 

Schedule 

Daily and 
weekly, 
depending 
on basin 

2/week - Western 
llemisphere 
1/week - Eastern 
Hemisphere 

Weekly (Analysis) 
Monthly (mean) 

User 

UH/NWS, Corps of 
Engineers, Soil 
Conservation 
Service, Bureau 
of Reclamntion, 
U.S.G.s. 

Corps of 1-:ngim~crs, 

Joint Agriculture 
Weather Facility, 
NWS 

USN, other marine 
interests 

Archive 
location 

sosn 

SDSIJ 

SllSIJ 

I-' 
I-' _, 



118 

REFERENCES 

Bauer, K. G., July 1976: A comparison of cloud motion winds 
with coinciding radiosonde winds. Monthly Weather Review, 104, 
922-931. 

Brister, C.L., 1971: Processing of ITOS scanning radiometer data. 
Air Weather Services Technical Report 242, Proceedings of the 
6th AviS Technical Exchanae Conference; U.S. Naval Academv, 21-
24 September 1970, 232-242. 

Brister, C. L. (Editor), 1975: Central processing and analysis 
of geostationary satellite data. NOAA Technical Memorandum 
NESS 64, National Oceanic and Atmospheric Administration, U.S. 
Department of Commerce, Washington, D.C., 155 pp. 

Burr, P.T., and Pipkin, F.B. 1973: The Synchronous Neteorological 
Satellite (SMS) system. NASA/GSFC, Greenbelt, Md., 8 pp. 

Conlan, E.F., (Compiler), 1973: Operational products from ITOS 
scanning radiometer data. NOAA Technical Memorandum NESS 52, 
National Oceanic and Atmospheric Administration, U.S. Depart­
ment of Commerce, Washington, D.C., 57 pp. 

Crosby, D.S.,l978: Obtaining estimated clear radiances when some 
of the fields of view are contaminated. NOAA/NESS, American 
University, Washington, D.C., 2 pp. · 

Dismachek, D.C., 1977: 
Catalog of Products, 
D.C., June 1977, 102 

National Environmental Satellite.Service­
NOAA Technical Memorandum NE;SS 88, Washington, 
pp. 

Doolittle, R.C., Brister, C.L., and Lauritsen, L., 1970: Mapping 
of geostationary satellite pictures, an operational experi-
ment. ESSA Technical Memorandum NESCTM-20, National Environmental 
Satellite Service, U.S. Department of Commerce, Washington, D.C., 
28 pp. 

Environmental satellite imaaerv. Kev to Meteoroloaical Records 
Documentation no.5.4., National Oceanic and Atmospheric Adminis­
tration, Environmental Data Service, National Environmental 
Satellite Service, U.S. Department of Commerce, Washington, D.C., 
issued monthly. 

Hoppe, E.R., and Ruiz, A.L., 1974: Catalog of operational 
satellite products. NOAA Technical Memorandum NESS 53, 
National Oceanic and Atmospheric Administration, U.S. 
Department of Cowmerce, 91 pp. 



119 

Hub7rt, L.F., 197~: 1-lind determination from geostationary satel.:. 
l1tes. Proceed1ngs of the XIX Cospar Meeting, keynote paper c. 3b .1, 

Hubert; L.F., and Timchalk, A., 1971: Convective clouds ~s 
t7acers of .air motion. NOl'.A Technical l·lemorandurn NESS 4 0, Na­
t.1onal Oceanic and Atmospher1c Aam1n1strat1on, 0. S. Department 
of Commerce, 12 pp. · 

Hubert, L.F., (Meteorological Satellite Laboratory, National Environ­
mental Satellite Service, World Neather Building, Camp Springs, MD.) 
(personal communication), 1979. 

Kahwajy, F.T., 1970: Digital data handling system equipment descrip­
tion. NESS draft report. 

Leese, J:, Pichel, W., Goddard, B., and Brower, R., 1971: An exer~ 
imental model for automated detection, measurement and quality 
control of sea surface temperatures from ITOS IR data. Proceedings, 
Seventh International Symposium on Remote Sensing of the Environ­
ment, Center for Remote Sensing Information, Ann Arbor, Mich., 625-
647. 

Leese, J.A., Booth, A.L., and Godshall, F.A., 1970: Archiving and 
climatological applications of meteorological satellite data. ESSA 
Technical Report NESC 53, 125 pp. 

Ludwig, G.H., 1975: The NOAA operational environmental satellite 
system--status and plans. NOAA/NESS, U.S. Department of Commerce, 
Washington'· D.C. , 9 pp. 

McMillin, L.M., Wark, D.Q., Siomkajlo, J .M., Abel, P.G., Werbmvetzki, 
A., Lauritsen, L.A., Pritchard, J.A., Crosby, D.A., Noolf, H.M., 
Luebbe, R.C., Weinreb, M.P., Fleming, H.E., Bittner, F.E., and 
Hayden, C.M., 1973: Satellite infrared sounding from NOAA space­
craft. NOAA Technical Report NESS 65 ,· National Environmental . 
Satellite Service, National Oceanic and Atmospheric Administration, 
U.S. Department of Commerce, Washington, D.C., 112 pp. 

Modali, S.B., and Novak, C., 1979: Presentation of TIROS-N (TOVS) 
processing system to retrieve temperature and humidity profiles of 
the atmosphere. COSPAR VI, May 1979, Banglore, India, 6 pp. 

Novae, c., and Young, M., 1976: 
estimates from cloud motions. 
Meeting, paper C.3b.2, 8 pp. 

The operational processings of wind 
Proceedings of the XIX Cospar 



120 

Pichel, W.G., Kniskern, F.E., Brower, R.L.: NOAA/NESS Operational 
Satellite Oceanographic Products, Seminar on Oceanoaraohic Products 
and IGOSS Data Processing and Services System (IDPSS), Moscow, 
U.S.S.R., 2-6 April 1979, 21 pp. 

Poole, P.A., and Borneman, R. (Satellite 'lvinds Section of NESS), 1975 
Operational verification of satellite wind reports, supplemental 
report. (unpublished paper). 

Poole, P.A., Hoffman, N., Moses, J., and Young, M.T. (Satellite 
Winds Section of NESS) 1975, Operational verification of satellite 
wind reports. (unpublished paper). 

Rich, E., and Popham, R. (NOAA/NESS), 1975: A direct readout SMS/ 
(unpublished paper) . GOES VISSR ground station configuration. 

Schwalb, A., 1978: The TIROS-N/NOAA A-G Satellite Series, NOAA Tech­
nical Memorandum NESS 95, Washington, D.C. March 1978, 75 pp. 

Strong, A. E., 1974: 
Proceedings of the 
Assoc. Great Lakes 

Great Lakes temperature maps·by satellite. 
17th Conference Great Lakes Res. International 
Res., 321-333. 

'lvalton, C.C, Brower, R.L., Signore, T.L., 1976: Satellite derived 
sea surface temperatures by multi-channel regression, Proceedings 
of the Symposium of Neteorological Observations from Space: Their 
contribution to the First GARP Global Experiment, June 8-10, 1976, 
Boulder, Colorado, pp. 155 159. 

Wiesnet, D.R., 1974: The role of satellites in snow and ice measure­
ments. NOAA Technical Memorandum NESS 58, National Oceanic and 
Atmospheric Administration, u.s. Department of Co~~erce, 12 pp. 

Young, N.T., Doolittle, R.C., and Nace, L.N., 1972: Operational 
procedures for estimating wind vectors from geostationary satellite 
data. NOAA Technical Memorandum NESC 39, National Oceanic and 
Atmospheric Administration, U.S. Depart~ent of Commerce, Washington, 
D.C., 19 pp. 

~U.S. GOVERNMENT PRINTING OFFICE1 19e0-31I•046/176 



(Continued from inside front cover) 

NESS 87 Atlantic Tropical and Subtropical Cyclone Classifications for 1976. D. c. Gaby, J. B. Lushine, 
B. H. Mayfield, s. c. Pearce, K.O. ~otear, and F. E. Torres, April 1977, 13 pp. (P&-269-674/AS) 

NESS 88 National Environmental Satellite Service catalog of Products. Dennis C. Dismachek (Editor), 
June 1977, 102 PP• (PB-271-315/AS) 

NESS 89 A Laser Method of Observing Surface Pressure and Pressure-Altitude and Temperature Profiles of 
the Troposphere From Satellites. William L. Smith and C. H. R. Platt, July 1977, 38 PP• (PB-
272-660/ AS) 

NESS 90 Lake Erie Ice: Winter 1975-76. Jenifer B. Wartha, August 1977, 68 pp (PB-~76-386/AS) 
NESS 91 In-orbit Storage of NOAA-NESS Standtiy Satellites. Brtce Sb&rts and Chris Dunker, September 

1977, 3 PP• (PB-283-o78/AS) 
NESS 92 Publications and Final Reports on Contracts and Grants~ 1976. catherine H. Frain (Compiler), 

August 1977, 11 PP• (PB-273-169/AS) 
NESS 93 CoiiiPutatiolis of Solar Insolation at Boulder, Colorado. Joseph B. Pope, September 1977, 

13 PP• (P~273-679/AS) 
NESS 94 A Report on the Chesapeake Bay Region Nowcasting Experiment. Roderick A. Scofield and Carl 

E. Weiss, December 1977 1 52 pp. (PB-277-102/AS) 
NESS 95 The TIROS-N/NOAA A~ Satellite Series. Arthur Schwalb1 March 1978, 75 PP• (PB-283-859/AS) 
NESS 96 Satellite Data Set for SOlar Incoming Radiation Studies. J. Dan Tarpley. S~anley R. Schneider, 

J. Emmett Bragg1 and Marshall P. Waters, III, Hay 1978, 36 PP• (PB-284-740/AS) 
NESS 97 Publications and Final Reports on Contracts and Grants, 1977. Catherine M. Frain (Compiler). 

AugUst 1978, 13 PP• (PB-287-855/AS) 
NESS 98 Quantitative Measurements of Sea Surface Temperature at Several Locations Using the NOAA-3 

Very Bigh Resolution Rediolll8ter. Laurence Breaker, Jack Klein1 and Hicliael Pitts, September 
1978, 28 PP• (PB-288-488/AS) 

NESS 99 AD Empirical Model for Atmospheric Transmittance Functions and Its Application to the NIMBU~6 
HIRS Experiment. P.G. Abel and W.L. Smith, NESS, and A. Arking, NASA, September 1978, 29 PP• 
(P&--288-487/AS) 

NESS 100 Characteristics and Environmental Properties of Satellite-observed Cloud Rowa. samuel K. 
Beckman (in con.Ultation). 

NESS 101 A Comparison of Satellite Observed Middle Cloud Motion With GATE Rawinsonde Data. Leroy 
D. Berman, January 1979, 13 pp. (PB-292-341/AS) 

NESS 102 Computer Traclt~g of Temperature-Selected Cloud Patterns. Lester F. Hubert, January 1979, 
15 PP• (PB-292 159/AS) 

NESS 103 Objective Use o~ Satellite Data To Forecast Changes in Intensity of Tropical Disturbances. 
carl O. Erickson, April 1979, 44 PP• (PB-298-915) 

NESS 104 Publications and Final Reports on Contracts and Grants. Catherine H. Frain, (Compiler), 
September 1979. (PB 80 122385) 

NESS lOS Optical Measurements of Crude Oil Samples Undef Simulated Conditions. Warren A. Hovis and 
John S. Knoll, October 1979, 20 pp. (PB 80 120603) 

NESS 106 An Improved Hodel for the calculation of Longwave Flux at 11 pm. p. G. Abel and A. Gruber, 
October 1979, 24 PP• 

NESS 107 Data Extraction and Calibration of TIROS-N/NOAA Radiometers. Levin Lauritson. Gary J. Nelson, 
and Frailk w. Porto, November 1919. 

NESS 108 Publications and Final Reports on Contracts and Grants. Catherine H. Frain, (Compiler) 



NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS 

The National Oceanic and Atmospheric A.dl'nlnistTation was establiihed as part of the Department Of 
Commerce on October 3, 1970. The mission responsibilities of NOAA are to assess the socioeconomic impact 
of natural and technological changes in the environment and to monitor and predict the state of the solid Earth, 
the oceans and their livjng resources, the atmosphere, and the space environment of the Birth. 

PROFESSIONAL PAPERS- Important definitive 
rese8rch reSults, major techniques, and special inves­
tigations. 

CONTRACI' AND GRANT REPORTS- Reports 
prepared by contractors or grantees under NOAA 
sponsorsbip. 

A 'lt.AS-Presentation of analyzed data generally 
in the form of maps showing distribution of rainfall, 
chemical and physical conditions of oceans and at­
mosphere, distribution of fishes and marine mam­
mals, ionospheric conditions, etc. 
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ports containing data, observations, instn:acti®S, etc. 
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outlook perj.odicals; technic81 m~ ttaining ~­
pers, planning reports, and information llerials; and 
miscellaneous technical publicatiODS. 

TECHNICAL REPORTS -Journll ~ty with 
extensive details, mathematical c:lcvelopmenti, or data 
listings. 

TECHNICAL MEMORANDUMS- RepQrts of 
preliminary, partial, or negative research or technol­
ogy results, interim ins~ and the like. 

Information on availability of NOAA publications can be obtained from: 

ENVIRONMENTAL SCIENCE INFORMATION CENTER (0822) 
ENVIRONMENTAL DATA AND INFORMATION SERVICE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
U.S. DEPARTMENT OF COMMERCE 

6009 Executive Boulevard 
Rockville, MD 20852 

NOAA--S/T 80-242 




