Stuart G Bigler

fllfll
SI PflflflP
UlUl U I UUIII

Important strides have been made recently which offer
a relatively low-cost method for relay of weather radar
data to remote locations. Using a combination of existing
communications techniques, a system has been developed
to transmit radarscope data in graphic form on an oncall basis. Although originally conceived as a method for
continuous transmission of radar data to other weather
stations as much as 500 miles from the radar, the
transmission system has shown in recent tests that the
maximum distance for remoting is limited only by the
availability of suitable telephone circuits. Of more importance, is perhaps the demonstrated capability of the
remoting system to utilize ordinary telephone circuits
even though the original concept assumed that facsimilequality telephone lines would be required.
The remoting system

The basic remoting system utilizes a technique referred
to by the electronics industry as slow-scanning. Although
several slow-scanning techniques may be employed, the
one in use (Hilton and Hoag, 1966) utilizes a television
camera equipped with a special viewing tube referred to
as a "sticky vidicon." The TV camera views a plan position indicator (PPI) tube through a half-silvered mirror
which combines the PPI image with a map of geographic
features within the range of the radar. The equipment
is designed such that meteorologists may add handwritten interpretive material to the map to aid the user at
the remote location. Usually, data on echo height, movement, and intensity are written on sections of the map
where no weather echoes are present, as often as required by the changing weather situation.
These data are then transmitted over telephone lines
to the remote stations. The data may be displayed on
direct-view storage tubes, television monitors, or facsimile recorders.
The remoting equipment was originally designed for
transmission of data over the same type of telephone
circuits used for facsimile data. Experience has shown
that high quality reproductions of the PPI display and
map can be displayed at remote locations with very little
loss in resolution or the gray-scale of the original display.
The slow-scanning technique requires 94 seconds to
transmit a full PPI display.
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The dial feature

Recent experiments have shown that high quality reproductions of the original PPI display may also be
relayed by long distance dial telephone calls over commercial circuits, using a Model 602C Dataphone connection to the remoting system. Fig. 1 illustrates a sample
of a PPI display transmitted from Pittsburgh, Pa., to
Seattle, Wash., a direct-line distance of 2000 stat mi.
(It is not possible to determine the actual distance the
data traveled. The direct distance dial system in the
U. S. automatically searches for open circuits when a
call is placed, thus, for example, a call may be routed
from Seattle to Denver, Colo., to New Orleans, La., to
Pittsburgh, or by a variety of other routes.) Numerous
calls over this distance and from Anaheim, Calif., and
Montreal, Canada, have shown that there are no serious
barriers to the use of telephone circuits for long-distance
transmission of radar data.*
Application

Some distortion is evident in Fig. 1 in the range markers, in that they are not perfect circles. Synchronization
of the transmitter in Pittsburgh and recorder in Seattle
was done by using the 60 H AC power at each location. Since the two power sources were not interconnected, apparently slight changes in frequency at one
or both of the sources caused the observed distortion.
All future remoting equipment is to be equipped with
a high-precision 60 H oscillator to ensure synchronization regardless of power fluctuations. Such a feature is
especially important when standby emergency power
systems are used at the radar site, since there tends to
be a greater variation in the frequency from this type
of power source.
The full potential of this low-cost radar remoting
capability is yet to be determined. It is not difficult to
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* The dial calls from Seattle were made by the Alden Electronics and Impulse Recording Equipment Company and
from Anaheim, Calif., by the T. H. Gifft Company, to the
Weather Bureau WSR-57M radar in Pittsburgh. In Pittsburgh the Weather Bureau had previously installed the
necessary slow-scan transmitting equipment manufactured
by the I T T Corporation, and a telephone company Model
602C Dataphone.
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FIG. 1. Photograph of the facsimile copy received in Seattle, Washington, after a long distance
telephone call to Pittsburgh, Pennsylvania. 25 mile range markers. (Lines in echoes to the north
were caused by unsteady movement of the sweep line on radar display in Pittsburgh.) Interpretation of handwritten data: ® 1/10 to 5/10 echo coverage, ® 6/10 to 9/10 echo coverage, RW Rain
showers, T R W thundershowers, R—light rain, —> direction of echo movement, 20 speed of
echo movement, 290 echo tops 29,000 ft.

propose several important uses for the remoted radar
data. In a general sense, any group interested in weather
radar data at a location distant from the radar may now
consider that remoted displays are available at an initial
cost of about |5000 if the radar is already equipped with
a suitable transmitter. For example, one can envision
the airline dispatcher concerned with precipitation distribution over the company's air routes. A simple dial
call may give him data on the location of thunderstorms
over air routes hundreds of miles away from the dispatch
office. Television stations may obtain displays of severe
local storms occurring many miles away or the radar display of a hurricane approaching the coastal U. S. for
broadcast on news programs or the local weather programs. Industrial meteorologists may monitor the loca-

tion and movement of precipitation for clients in distant
cities.
The future

At present, Weather Bureau WSR-57 radars in Galveston, Tex., Pittsburgh, Pa., Detroit, Mich., and Washington, D. C., have the remoting equipment needed for
data transmission over telephone lines. Additional remoting equipment is on order, and by late 1970, at least
24 of the WSR-57 radars in the 48 states should have
remoting transmitters. It is expected that dial-in capability will be provided at each site.
Suitable equipment has been designed and tested
which provides for quantizing of the weather echo and
continuous display of contours of echo intensity on the
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PPI display (Strickler, 1968; Shreeve, 1969). T h e added
dimension of echo intensity should greatly enhance the
utility of remoted radar data.
While techinques exist for automatic digital processing
of weather echo data, such equipment is not expected
to be available for several years. Digital data processing
offers the maximum flexibility in data handling and
may ultimately replace the slow-scanning technique. In
the meantime, the low-cost, reliable remoting system
should greatly expand the use of weather radar data.
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(Continued from announcements, page 426)
Contracts and grants for basic research
in the atmospheric sciences

The Army Research Office of the United States Department
of the Army supports basic research in the Atmospheric Sciences and will consider for award of contracts or grants unsolicited proposals from universities, colleges, research institutes, and industrial research laboratories.
The scope of Army interest for unsolicited proposals for
basic research in the Atmospheric Sciences is discussed in
the October 1968 BULLETIN, pages 1043-1044.
The support is administered by the Army Research OfficeDurham, North Carolina. Information on how proposals
should be formulated and how they are handled, as well as
necessary application forms, can be obtained by writing Dr.
W. Van Royen, Director, Division of Environmental Sciences,
U. S. Army Research Office-Durham, Box CM, Duke Station,
N. C. 27706, telephone 919-286-2285.
Since it takes a minimum of three or four months for
evaluation of research proposals by academic and Army
evaluators it is necessary that proposals to be considered for
support with FY 70 funds be submitted in calendar year
1969, and preferably as soon as feasible.
Proposals may come from professors or persons of comparable rank or*attainment. Professors as Principal Investigators may be assisted by advanced graduate students, particularly students who may wish to use their contribution to the
research toward an advanced degree.
(More announcements on page 461)

CURRICULA IN THE
ATMOSPHERIC SCIENCES
Academic Year 1967-1968
Colleges and Universities in
T h e United S t a t e s and Canada

A completely new version of an earlier
study, this report presents survey results from
53 colleges in the United States and Canada
which have academic programs leading to
undergraduate and/or graduate majors in the
atmospheric sciences or closely allied disciplines. The rapid development of new educational opportunities in this field is highlighted
by the inclusion of eleven additional schools
over those in the first report.
Retaining previously reported information
on instructional staff, types of degrees granted
and course titles, the new survey also includes
key research personnel, titles and authors of
recent M.S. and Ph.D. degree theses and
dissertations, the numbers of all degrees
granted over the past four years and descriptions of special facilities.
As another milestone in the Society's educational program, this report surveys a wealth
of hitherto unavailable information of value to
the entire meteorological community. Educators, guidance counselors, students and prospective students, the research specialist and
the operational meteorologist can all benefit
from this unique educational directory.

204 pages—price $3.00
Send order to:
American Meteorological Society

45 Beacon St., Boston, Mass. 02108
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