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1. Introduction

The 24th Conference on Broadcast Meteorology
was held in conjunction with this year's American
Meteorological Society (AMS) Diamond Anniversary
Annual Meeting. Broadcasting issues were intertwined with those from other branches of meteorology, with the result being a beneficial forum for
sharing information. The following is a synopsis of
the event. The conference was organized by T.
Glickman (currently AMS assistant executive director), D. Tyler (WITI-TV), and F. Gadomski (The
Pennsylvania State University).
2. Summaries

a. Map reading and interpretation skills displayed
by high school freshmen
P. Mroz of Spencerport Central Schools in New
York and WOKR-TV, opened the session, describing
the necessity for teachers to use classroom activities
appropriate to the students' level of development. He
showed results that suggested that middle school students have reasoning abilities consistent with grasping most map reading tasks, with the exceptions of
isoline construction and easy recognition of changes
in contour patterns. Mroz also noted that typical viewers of television weather presentations might have
difficulty interpreting isobaric and isothermal patterns.
He suggested that creating map profiles and computing gradients can successfully be done at the concrete
operational level usually associated with middle
school grades.

b. Educational partnerships leading to the
promotion of student-centered meteorological
field studies in a gletschervorfield environment
G. Meldrum of James Gillespie's High School,
Edinburgh, Scotland, and T. Arnold of State College
Area High School in Pennsylvania explained a unique
partnership initiative for organizing, funding, equipping, and operating a cooperative field program for
some of their students in a glacial valley in Norway.
The opportunity to use sophisticated monitoring
equipment in such a setting was both challenging and
highly motivating. This partnership concept allowed
students to achieve a remarkable scientific experience.
c. Project ATMOSPHERE: AMS precollege
educational initiative—An overview of the
progress
I. Geer of the AMS Education Office summarized
the activities of Project ATMOSPHERE, the keystone
of the AMS's educational initiatives. This K-12
teacher enhancement program is currently in its fourth
year. During 1993-94, Atmospheric Education Resource Agents (AERAs) conducted 500 teacher training sessions, which were attended by 13 000 teachers;
the three-year total was over 1000 sessions for 32 000
teachers. More importantly, the AERAs have become
"agents of change" in curricular reform and weather
education nationwide. Several instructional modules
and other resource materials have also been produced.
Geer described a new endeavor, called DataStreme,
that has been established to test the feasibility of delivering real-time weather data to schools via cable
television's The Weather Channel signal.

d. The Maury Project: A teacher enhancement
program in physical oceanography
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Administration (NOAA) and State University of New
York College at Brockport to provide teacher enhancement experiences in physical oceanography
similar to Project ATMOSPHERE, utilizing the
unique facilities of the Naval Academy. Twenty-five
teachers from 23 states attended the first workshop
during the summer of 1994, with two more scheduled
in succeeding years. Following the model of Project
ATMOSPHERE, Maury Project participants will also
give workshops for teachers nationwide using projectdeveloped instructional materials, entitled Wind
Driven Ocean Circulations and Density Driven Ocean
Circulations.
e. The WeatherWatch Leadership Network
S. Richards of City College of New York previewed the Project WeatherWatch Leadership Network teacher enhancement and development project.
Over the next three years, 72 teachers will learn to use
telecommunicated weather information in their classrooms. The summer workshops prepare the teachers to
obtain and use the weather information in activities
developed by the participants. Further connections will
be forged between the schools in the metropolitan New
York area by e-mail correspondence of the students.
f . Forming partnerships: Precollege teachers,
academia, industry, government, and the private
sector
S. Walker of Gulf Coast Research Laboratory, Ocean
Springs, Mississippi, described another partnership
program in marine education in the Southeast, focusing on global change. Some specific topics addressed
by the 150 Gulf Coast teachers affected were climate
change, deforestation, loss of biodiversity, and acid
rain. The partners involved were the National Science
Foundation, NOAA, the U.S. Navy, the University of
Southern Mississippi, the U.S. Fish and Wildlife Service, Chevron, Inc., the Mississippi Department of
Natural Resources, and various community groups.

h. How did you become interested in environmental
science?
A. Henry of Environment Canada, Winnipeg,
Canada, approached the issue of increased participation by women in the sciences through a survey to determine how Environment Canada staff developed
their individual interests. With returns crossing the educational and functional levels, the majority reported
a longstanding interest in science, most often fostered
by family and teachers. Respondents were encouraging in advice for young female students, with admonitions to pursue science and mathematics in school.
i. A report on gender discrimination
M. Ceritelli of Immaculate Conception School,
Worthington, Ohio, dramatically reviewed the federal
requirements in women's education and demonstrated
the practical considerations beyond the law. She
contended that issues of having more women remain
in the science classes arise from teachers as role
models, and students' self-images gained through culture, the media, and their families. Increasing the number of women in the sciences can happen only through
a holistic approach to roles of women in modern life.
j. Blue Skies 2.0: Interactive graphics over the
Internet
P. Sampson of the University of Michigan demonstrated the latest version of Blue Skies (2.0), which
improves school use through data capture in background operation to speed interactive graphics and
the ability to access CD-ROM images. Another feature that enhances the appeal of Blue Skies is the ability of students to share data across the network, thus
improving communications as well as science aspects.
k. 4-Winds, a television education partnership
R. Ryan of WRC-TV, Washington, D.C., discussed
his station's development of a network of school-based
instrumentation created through a partnership of WRCTV, Giant Foods, Hughes Aerospace, AWS Instruments, the National Geographic Society, and the local
AMS Chapter. In addition to the use of data in science
classes, student motivation is heightened by the "ownership" of data such as seen in television presentations
and by parallel creation of local school weathercasts.

g. The evolving "National Science Education Standards: " An update
J. Snow of the University of Oklahoma provided
an update on the recently published draft of the National Science Standards. Their goals are to improve
individual student achievement, national competitiveness, and ultimately public policy through improved /. The cooperative efforts of education resources
enhances the product
science education and teaching. Earth and space
H. Warthan of Towers High School, Decatur, Georscience are prominently included in these student
gia, and R. Boylan of WSOC-TV, Charlotte, North
objectives.
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Carolina, closed the session by describing their partnership between a Project ATMOSPHERE AERA
and a TV weathercaster, also involving other media
meteorologists (television, radio, and newspaper) in
educational efforts. Responses to a survey of AMS
members has led to greater awareness of the Project
ATMOSPHERE program and willingness to become
involved in educational activities. In this sense, their
work was a progress report.

under a watch. One of the benefits of this approach is
the ability to electronically modify lists or graphics
of watch areas made possible by use of Universal Generic Codes (UGCs). By the time the Automated Weather Information Processing System is fully implemented
and the WFO structure is completed, the watch function
will reside totally within the WFOs. The NWS Storm
Prediction Center (SPC) will continue to support WFOs
with gridded, graphical probabilistic guidance.

m. Severe weather forecasting workshop
F. Ostby, director of the National Severe Storms
Forecast Center, conducted a workshop on forecasting severe weather. Maps were provided from two
severe storm days. The group analyzed them and issued the proper watches for the event. Additional
handouts were available with forecasting guidelines.

p. Lightning in two winter weather events in the
southern Plains
R. Holle of NOAA/National Severe Storms Laboratory, Norman, Oklahoma, and A. Watson analyzed two
winter storm situations in which lightning was reported. They found in both situations a strong, low-level
southwest flow producing an above-freezing, nearly
saturated layer from 900-800 mb. This was believed
critical for producing the instability required for thunderstorm formation. Radar reflectivity exceeded 35 dBz
with some areas exceeding 50 dBz in the 17 January
storm. In winter storms, these high intensities may be
reflective of brightband melting layers and not heavy
convective precipitation. Echo tops may be a more reliable tool for finding thunderstorms. The echo tops, as
reported by Next-Generation Radar (NEXRAD),
reached 20 000 feet in the first storm and exceeded
30 000 feet in the second storm. The authors concluded
that the combination of lightning with echo tops appears
to be useful for diagnosing the start of strong, low-level,
warm, moist air advection and indicating winter weather
hazards (e.g., ice potential) for downstream regions.

n. A video look at the history of broadcast
meteorology
Broadcasters submitted tapes of past weathercasts
presented in a compilation prepared by T. Kimmel,
chairman of the Board on Broadcast Meteorology.
o. Decentralizing the National Weather Service
(NWS) Severe Local Storms Watch Program
W. Alexander of NOAA/NWS, Silver Spring,
Maryland, described plans to shift the severe local
storms watch function from the National Severe Storm
Forecast Center to Weather Forecats Offices (WFO)
and change the format of the watch area from a box
(parallelogram) to a county-based watch product. This
will allow for greater watch space and time resolution.
During the first implementation, now scheduled for
January 1996, the Severe Local Storm Unit of the
National Severe Storms Forecast Center (SELS) will
continue to provide a suite of routine and event-driven
guidance products, will perform a coordination function, and will generate the first-watch messages. During a watch situation, after coordination with the local
affected offices, SELS will issue an internal Watch
Guidance Message (WGM) and a Watch Outline
Message (SAW), which define a polygon of up to six
sides around the aggregate watch area. These will be
used to provide a watch summary overlay for the radar summary. Forecast offices will then issue a local
storm product (SEL) with a list of affected counties.
As the threat passes in one or more counties, the local forecast office may issue a watch cancellation
message (SLS), which will list those counties that
have been cleared, while indicating those counties still
Bulletin of the American Meteorological Society

q. Water needs forecast
K. Hubbard of the High Plains Climate Center,
University of Nebraska, Lincoln, Nebraska, explained
how national Water Needs Forecasts are generated by
the regional climate centers. Their goal is to provide
guidance for optimal use of water for irrigation of
lawns and crops. The forecasts are generated with input from the Nested Grid Model (NGM) FOUS14
guidance. Forecast maps are produced for the next two
days and a summary of lawn water use is graphically
depicted over the past week. The products are distributed over The Weather Channel and through the Data
Transport Network.
r. A model for a multicounty severe weather
warning system
P. Sirvatka described the combined efforts of the
NWS, the College of DuPage, and DuPage County to
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develop the Multi-County Severe Weather Warning
System following the 18 August 1990, Will County,
Illinois, tornado. The purpose was twofold: to increase
preparedness for the onset of severe weather and to
implement a communications backbone to provide
rapid information transfer between the NWS and the
communities affected. The paper described the importance the NWS, trained spotters, chase teams from the
College of DuPage, and trained community residents
have in ensuring warnings are timely and reach the
right people who then take the appropriate actions.
s. The 25 April 1994 Dallas County tornadoes:
Interfacing preparedness, spotters, the media,
and WSR-88D observations
M. Foster explained how the 25 April 1994 outbreak of tornadoes in the Dallas/Fort Worth area
provided an opportunity to test operationally the
Weather Service Forecast Office staffing plans and
the effectiveness of the three WSR-88Ds in the affected region. The event challenged the ability of the
forecast office to convey the additional detail offered
by the radar and the storm spotter reports, the ability
of emergency management agencies to respond to
warnings, and the media's ability to describe the
warnings and storm features with the WSR-88D products from NIDS. All elements were judged successful. The WSR-88D products enabled early detection.
However, signatures close to the radar may not
be readily apparent even on the highest tilt, as the
early signatures may be above the highest beam
(15 000-20 000 ft.).
t. Operational response of the Houston National
Weather Service Office to the 16 November 1993
tornadoes
R. Thompson of NOAA/NWS, Houston, Texas,
described the poorly forecasted but well-handled tornado outbreak. The model forecasted that the warm
unstable air would remain offshore, but during the
night, the WSR-88D Velocity Azimuth Display Wind
Profile (VAD), nearby profilers, surface observations,
and water vapor imagery all suggested the warm,
moist, unstable air was moving inland. The NWS
Weather Service Forecast Office (WSFO) in Houston and SELS reached the consensus that severe
weather was possible. As the storm evolved, the
WSFO used the NEXRAD four panel, zoomed-in
reflectivity and velocity displays together with information from spotter networks to monitor the storms,
provide nowcasts, and stay on top of warnings.
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u. Sky Awareness Week 1995: Opportunities
for weather broadcasters, teachers and
others
B. Levine of Think Weather, Inc., noted the approach of Sky Awareness Week scheduled for the last
week of April 1995. The celebration has been held
each year since 1991. From a single state proclamation in 1991, twenty-nine states and the District of
Columbia issued proclamations in 1994. Thousands
of teachers, nature center directors, broadcasters, and
meteorologists are involved, and organizations such
as the National Weather Service, National Weather
Association, National Science Teachers Association,
The Weather Channel, and the Triangle Coalition for
Science and Technology have all supported and/or
publicized Sky Awareness Week. Students are urged
to look at the sky to learn cloud types, to understand
sky processes such as colors and rainbows, to appreciate the sky's natural beauty, and to protect the sky
as a natural resource.
v. Satellite imagery and data interpretation for
weather broadcasters
H. Mogil of NOAA/National Environmental Satellite, Data, and Information System (NESDIS) discussed ways that NESDIS will be improving its
service in the coming months with upgraded data from
new satellites. As satellite technology advances and
its associated scientific applications expand, it is important that weather broadcasters be provided vehicles
for acquiring information that is up to date. Mogil
showed illustrations of a new water vapor product
soon to be made available and how it can be used in
forecasting applications.
w. Informing, entertaining, educating: The roles of
weathercasters
R. Henson of the University Corporation Atmospheric Research Outreach Program, Boulder, Colorado, traced the roles of weathercasters through
broadcast history, beginning with Jimmy Fiddler—
who used to have his radio forecast delivered to
him by streetcar, and later became the first weather
person on the Today show—through the present.
He suggested that the roles weathercasters have
played through the years have included those of communicator, graphic artist, an object of humor,
the person next door or quintessential "good neighbor," town crier, and sex symbol. He suggested that
the roles for weathercasters of the 1990s will be those
of science educators and computer experts.
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x. A look back at history's most important weather
forecast
P. Gross of WDIV-TV, Detroit, Michigan, presented the results of his research into the weather forecasting for the "D-Day" invasion in a 23-minute-long
video tape of a special program he produced for his
television station. The two projects took Gross over
two years and travel from coast to coast to complete.
Interviews with those involved in the forecast, such
as Lt. Colonel Irving Krick and Bob Bundgaard, told
the story as it developed behind the scenes. Walter
Cronkite, longtime CBS evening news anchor, added
his reminiscences of the scenario. The forecasters all
agreed that they wouldn't care to repeat a "forecast
by committee" situation, as this was. Cronkite summarized by noting "how small the greatest armada in
history is compared to the weather."
y. Weather radar in weathercasting 1957-1995
R. Leep of WTVT-TV, Tampa, Florida, centered
his presentation on discrete radar systems maintained
and operated by television stations throughout the
years. He used slides, videotape, and shared personal
experiences to trace the history of radar used in television stations. He noted the first radar systems used
for broadcast purposes were navigational radar units,
originally designed for aircraft. They were often
filmed and played back on the newscasts of the day.
Viewers came to depend on daily radar images when
planning their daily schedules. Through the years,
radar systems became more powerful. The reflectivity
images were colorized and eventually included "Doppler" images. However, the public still appears to be
more comfortable with reflectivity images.

ered to many broadcasters can be presented to viewers in an understandable manner. He suggested that
an effective means of communicating these vast
datasets is by combining a number of parameters on
a single graphic. He showed examples of radar echoes, cloud tops and movement, winter storm mosaic
images, and composite reflectivity products.
bb. Visualization techniques applied to
meteorological data to enhance understanding
by the general public
R. Sznaider of Kavouras, Inc., Minneapolis, Minnesota, took up the theme of the massive amount of
data that is available to the meteorological community,
and how related types of data can be graphically combined to produce graphics whose meaning is clear to
the viewer. He discussed the process of how the data
can be enhanced, a process including choosing the
colors for data parameterization and quality control.
cc. Futurecasting
R. Lindemeir of Weather Central Inc., Madison,
Wisconsin, delivered the paper for T. Kelly. He discussed Kelly's personal history of weather graphics
and his projections into the future. He suggested that
a quantum leap in graphics technology is due. A videotape showed examples of models and products under development.
dd. Helping improve the NWS and broadcast media
working relationships through a user-friendly
media guide
D. Cain of the WSFO, Seattle, Washington, discussed
the need for better communications between weathercasters and the NWS. He developed a media guide for
weather broadcasters in the state of Washington. The
publication includes a description of each product issued by the NWS office, forecast zones, county warning responsibilities for each office in the state, phone
numbers for various weather offices, and NOAA
Weather Radio frequencies. Cain hopes the ultimate
benefactor of the publication will be the public.

Z. Worldwide weather forecasting and presentation
at CNN International
D. Hennen of CNN, Atlanta, Georgia, and M.
Cavanaugh described weather operations at CNN International, a service covering seven continents and
over 100 cities. The presenters gave examples of the
difficulties they have encountered in establishing a
service of this type, including the fact that New
Zealand copyrights its weather information. They also ee. New climate information for broadcasters in the
northeastern United States
showed a videotape of an on-air presentation with
W. Knapp of the Northeast Regional Climate CenValerie Voss.
ter (NRCC), Ithaca, New York, acquainted broadcast
meteorologists with the variety of information availaa. Value-added products from the new
able at the NRCC. This includes climate data, commodernization technologies
T. Breen of WSI Corporation, Billerica, Massachu- parative information, and expertise for a wide range
setts, discussed how the deluge of data being deliv- of public and private interests. Products available inBulletin of the American Meteorological Society
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elude tabular summaries, maps of the northeast region
depicting snowfall, snow cover, extreme temperature
and precipitation events, standardized crop heat accumulations, and daily solar radiation values.
For more information, e-mail Warren Knapp at
knapp @ metvax. cit. Cornell. edu.
f f . The NWS and television product and
dissemination processes during the Lancaster,
Texas, tornado
J. Stefkovich of the WSFO, Ft. Worth, Texas, provided a glimpse into a solid working relationship between media and government. On the night of 25 April
1994, an F4 tornado struck the Dallas suburb with
tragic force. The tornado was on the ground for six
and one-half miles and cut a path 300 yards wide.
While the tornado caused $200 million in damage,
only three lives were lost. Stefkovich attributes this
fact to early warning and cooperation with the media.
The NWS Office was able to issue a tornado warning a
full hour ahead of time, preventing further loss of life.
Without public awareness, training, and coordination,
this lead time would have been inconsequential.
gg. Public perception of thunderstorm/tornado
watches/warnings in Mississippi
K. Graham of NWS, Slidell, Lousiana, presented
the findings of a random survey mailed to 1000
people. Out of the 211 responses, Graham discovered
65% get weather reports from local TV and 24% from
the Weather Channel (TWC). However, during severe
weather only 10% rely on TWC. A discouraging note
was that most people knew the conditions defining a
severe weather watch but did not know the parameters
for a warning. Forty-one percent watch a specific
weathercaster due to convenience, 15% for accuracy,
and 0% for personality.
hh. Weekends and precipitation patterns: Is there a
trend?
A. Horsley of Southern Illinois University,
Carbondale, Illinois, analyzed two-day weekend precipitation at various sites across the United States, and his
findings dispelled a common generalization: 72% of
the weekends in his study were dry, and weekends have
no greater chance of rain than any other two-day set.

high and low temperature. The "daily normal" is not
calculated via the mode, median, or mean, but by interpolation of the Cubic Spline Curve. Thirty years of
temperature data from 12 U.S. cities found that on any
given day, the NWS normal could be 8 degrees above
or below the actual mean and within 3 degrees of the
mathematical mean. Most weathercasters agreed that
the normals are not an effective way to communicate
information to the public.
jj. Weathercasting in 1994—What the viewers think
R. Ryan of WRC-TV, Washington, D.C., shared the
results of a viewer survey conducted by his station's
weather department. Questionnaires separated the different segments of the day and asked about specific
graphics that viewers find most useful to them. Among
the highest-rated segments were the forecast and current weather. Lower on the list were travel weather
and explanations about the weather. This information
was used to make adjustments in the format.
kk. Panel discussion—AMS Board of Broadcast
Meteorology
T. Kimmel led a question/answer session dealing
with issues facing broadcaster meteorologists. On the
list were continuing education requirements for the
AMS Seal Program and working relations with the
National Weather Service. Two ad hoc committees
were set up to address these topics in a continuing
fashion with input solicited from the broadcast
group. J. Friday, representing the National Weather
Service, fielded questions pertaining to decentralization of the severe local storms watch program, quality control on NWS raw data, and cutbacks on
available products such as the National Weather Summary. He encouraged the lines of communication between NWS and the broadcast community staying
open so that the public may best be served.
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