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ABSTRACT

For the third consecutive year mid-Atlantic Atmospheric Education Resource Agents (AERAs) conducted a regional workshop for educators on hazardous weather. This workshop attracted teachers from New York to Georgia
for sessions by Project ATMOSPHERE AERAs, meteorologists from the National Weather Service, universities, the
media, and private industry, who addressed a variety of topics pertaining to the impact of severe weather. As has
been the case with the previous workshops, this event represents a partnership of individuals from schools, government agencies, and the private sector that enhances science education and increases public awareness of hazardous
weather conditions.

1. B a c k g r o u n d

For the past two years, Atmospheric Education
Resource Agents from the mid-Atlantic states (MAAERAs) have organized a workshop with a theme of
hazardous weather for educators. The first was held
in Richmond, Virginia, where approximately 150
teachers, primarily from Virginia and Maryland, attended (Smith et al. 1994). In 1995, a second work* Oceanography Department, United States Naval Academy,
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shop was hosted by the National Weather Service
headquarters in Silver Spring, Maryland. Nearly 150
teachers, primarily from the Washington, D.C., area,
attended (Smith et al. 1996). Both workshops brought
together teachers from all levels; government, private
sector, and broadcast meteorologists; and other interested individuals to participate in a forum on hazardous weather. This conference capitalized on the
general fascination with severe weather events to promote public awareness about storms and how to effectively deal with their consequences.
2. The 1996 w o r k s h o p

On 9 March 1996, mid-Atlantic AERAs hosted
their third annual Hazardous Weather Conference for
Educators. The topic was most appropriate given the
severe winter experienced along the East Coast in
1996. This workshop was coordinated by M. Rosenthal
(New Jersey AERA), with assistance from W. Sanford,
J. A. Mulvany, and J. Matkins (Virginia AERAs),
R. Lees (New Jersey AERA), W. Krayer, J. Koester,
and B. Palko (Maryland AERAs), B. Smith (Delaware
AERA), and R. Gird (National Weather Service).
Sponsors for the workshop were the National Oceanic
and Atmospheric Administration/National Weather
Service (NOAA/NWS) and the American Meteoro4 499
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logical Society's (AMS) Project ATMOSPHERE. A
number of sources including professional societies,
government agencies, and the private sector provided
financial contributions, items for door prizes, materials, refreshments, publicity, and human time and energy to support the workshop. Once again, this
workshop represented a cooperative effort to promote
science education and public awareness about hazardous weather.
M. Rosenthal served as host for the event at
Randolph High School in Randolph, New Jersey, with
assistance from colleagues from the school as well as
the other MA-AERAs in attendance. Over 150 people
attended the event, including elementary (19), middle
(15), and high school (61) teachers, representing
schools from New York to Georgia. School administrators, educational consultants, meteorologists,
broadcasters, weather enthusiasts, etc. also attended
the conference. The following is a description of the
conference activities.
a. Opening plenary session
The conference was formally opened by M. Rosenthal
and C. Beavers, principal of Randolph High School.
After opening remarks, which included a welcoming
message from New Jersey Governor C. Todd Whitman,
Rosenthal introduced the keynote speaker, R. Holle
of the NWS/National Severe Storms Laboratory. His
presentation was entitled "The Lightning Hazard—An
Interdisciplinary Topic" (see Fig. 1). Holle noted that
lightning can be dangerous anytime and anyplace.
Second to flash flooding, it is the most serious weather
hazard in terms of death and property damage. He discussed characteristics of lightning and methods for

FIG. 1. M. Rosenthal (right) presents a token of appreciation
to R. Holle for his keynote presentation on the hazards of
lightning. (Photo courtesy of A. Gombole.)
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detection, notably a triangular pattern of sensors to
uniquely identify the location of individual strokes.
There are many uses of such lightning information,
including forest fire detection, communications,
rocket launches, utilities, and explosives. He provided
a detailed analysis of deaths associated with lightning.
Holle closed with some advice on taking precautions
for lightning: "Lightning is a dangerous phenomenon,
so it must be treated with the utmost caution." In particular, when lightning first appears in the sky, he
suggested that schools have a plan for handling the
situation and follow it.
b. Concurrent session I
W. Sanford (Virginia AERA) presented the AMS
Project ATMOSPHERE teacher's guide entitled Water Vapor: The Unseen Weather. Focusing on the
March 1993 "Storm of the Century," Sanford used the
module to guide inquiry that enabled workshop participants to discover how meteorologists are able to
use a unique kind of weather satellite imagery to study
the role of invisible water vapor in the development
of midlatitude weather systems. He introduced the
lesson by showing an accompanying videotape, called
Water Vapor: The Unseen Weather, which includes
animations of water vapor weather satellite imagery.
Participants learned some of the fundamentals of
weather satellite image interpretation as Sanford used
viewgraphs to compare and contrast visible, infrared,
and water vapor imagery. Participants then worked
through the classroom-ready activity in which all three
types of weather satellite images were studied to determine interrelationships among surface weather
maps, upper-atmosphere charts, and upper-air soundings. In conclusion, Sanford provided pointers to several sources of near-real-time water vapor weather
satellite imagery accessible via the Internet.
The East Coast is a highly populated region with
a strong economic dependence on tourism and marine transport. The beaches are fragile ecosystems that
depend on the protection of the dunes. Often these
fragile environments have been damaged by beachfront construction and are especially vulnerable to
hurricanes and to winter storms that often are nearly
as destructive. B. Smith used the Project ATMOSPHERE Hazardous Weather teacher's guide to
suggest ways to introduce dramatic simulations of
hurricane situations and the preparedness activity
needed before and during such severe storms.
J. Mulvany (Virginia AERA) used B. McNaughtWatson's document, A Guide To Developing a Severe
Vol. 78,, No. 3, March

7997

Unauthenticated | Downloaded 01/09/23 09:30 AM UTC

Weather Emergency Plan for Schools, as the basis for
discussion of how to prepare and implement a school
severe weather emergency plan. Video clips available
from the NWS, Project ATMOSPHERE, and state
agencies were also shown to provide guidance for
establishing a safe and reliable plan for schools to deal
with emergency situations.
R. Gird, (NWS, Silver Spring, Maryland),
W. Krayer (Maryland AERA), R. Lees (New Jersey
AERA), and J. Aman (Automated Weather Source)
presented a session that addressed local weather networks as they developed through partnerships with
local television stations. Gird introduced the value of
the cooperative venture and reviewed curriculum application. Aman addressed the role of the Automated
Weather Source in designing and setting up weather
data gathering apparatus along with appropriate computer software to allow an interchange of the gathered information with local television stations. Krayer
spoke about his unique curriculum at Gaithersburg
High School, Gaithersburg, Maryland. Real-time
weather data acquisition has been a strong motivator
as Krayer's students design sophisticated projects.
Lees further illustrated the power of the networking
by relating his involvement with J. Witte, WNBC-TV
meteorologist in New York City. Lees drew the session to a close with a video clip of Lyndhurst High
School's Weather Club using the Automated Weather
Source equipment to gather weather information.
J. Miketta (warnings coordination meteorologist at
the Mt. Holly, New Jersey, NWS Forecasting Office)
opened with a discussion of the modernization efforts
of the NWS. This process involves incorporating advanced technology to improve the ability to observe
the atmosphere and to detect severe weather events.
Improved observational systems, such as the Automated Surface Observational System and especially
the WSR-88D Doppler radar system, enable local
weather offices to improve weather surveillance and
forecasting and deliver services in a more efficient
manner than before (Fig. 2). Perhaps one of the most
important functions of the NWS is to issue watches
and warnings for severe weather events. The improved observational systems and the constantly
evolving numerical models greatly enhance the ability to predict weather conditions for a variety of applications: general public, aviation, and hydrologic
forecasts. In addition, the NWS has improved its
communications network to adequately disseminate weather information in a timely fashion to all its
clients.
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FIG. 2. J. Tongue describes vertical wind profiles taken from
the WSR-88D as a mechanism to detect changes in the wind field
associated with severe thunderstorms. (Photo courtesy of
D. Smith.)

R. Wanton (NWS Forecast Office in Mt. Holly,
New Jersey) explained that the objective of the outreach program at the Mt. Holly NWS Forecast Office
is to provide education opportunities for the community. Weather presentations to the public include informative lectures, videos, hands-on experiments,
demonstrations, and insights into NWS data collection and forecast preparation. Presentations are available to schools (pre-kindergarten through high
school), organizations, clubs, etc. A weather balloon
with an attached radiosonde was shown as well as
several hands-on experiments. He emphasized the importance of each school having a NOAA weather radio with an alarm alert system (see Fig. 3).

FIG. 3. Several teachers and other interested participants work
through materials distributed at the Third Annual Regional
Hazardous Weather Conference. (Photo courtesy of D. Smith.)
4 501
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c. Concurrent session II
W. Krayer (Maryland AERA) presented the tornadoes activity from the Project ATMOSPHERE module Hazardous Weather. Participants began the
session by viewing a segment of a video showing examples of destructive tornadoes in the Midwest. They
were challenged to imagine these violent storms since
they rarely occur in the mid-Atlantic region with such
ferocity. The life cycle of a thunderstorm was reviewed, as well as the conditions leading to severe
local storms. The activity involved an analysis of the
track of the Wichita-Andover, Kansas, tornado of
26 April 1991. To conclude the session, participants
engaged in a lively discussion of safety precautions
to take in schools in the event of tornado warning.
B. Palko (Maryland AERA) presented another
Project ATMOSPHERE teacher's guide, entitled
Highs and Lows. She had participants construct handson descriptive models of high and low pressure systems, which helped the audience understand the
weather associated with each of them (see Figs. 4a and
4b). Several simple wind-measuring instruments were
constructed during this session, including two anemometers that students could construct during a class
lesson.
J. Koester (Maryland) covered the severe winter
storms segment of the Project ATMOSPHERE
teacher's guide Hazardous Weather. The major components of East Coast winter storms were incorporated
into an activity that contained data from the Veterans'
Day storm (November 1987), the Storm of the Century (March 1993), and a major snowstorm in Febru-

ary 1995. Surface temperature data, snowfall accumulations, radar images, and satellite sequences of the
3-5 February 1995 storm were also incorporated into
the activity. The session concluded with participants
receiving the Hazardous Weather teacher's guide, a
copy of Winter Storms: Preparedness Guide, and additional materials in a packet on winter storm awareness and a list of 25 snowstorm-inspired ideas for
science fair projects.
J. Clark (Weather Services Corporation) gave an
explanation of the components of the Gulf Stream,
how to identify them, and how each is formed: the
north wall, the south wall, shelf water, slope water,
warm eddies, and cold eddies. Eddies can be found
by looking for circular configurations in the sea surface temperature field. Clark used thermal infrared
images from NOAA polar-orbiting satellites to assist
with her investigations of these phenomena. Clark also
noted that identification of boundaries between eddies
can also help to detect possible rogue waves that form
when the wave and current directions are opposite.
Consistent with the growing popularity of the
Internet and the World Wide Web (WWW), an overflow crowd attended a session on using the Internet
to access real-time weather data. W. Sanford (Virginia
AERA) accommodated the wide range of audience
expertise by briefly introducing the basics of the
Internet and WWW. The remainder of the presentation was spent answering participants' technical and
pedagogical questions. Sanford provided handouts
and valuable pointers to numerous geoscience-related
information resources accessible via the Internet as

FIG. 4. (a) Three teachers prepare materials during B. Palko's
workshop on "Highs and Lows," as (b) one notes her frustration
in trying to understand the complexities of weather systems.
(Photos courtesy of A. Gombole.)
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well as suggested strategies for effectively utilizing
these resources to enrich classroom instruction.
R. Wanton discussed the outreach program at the
Mt. Holly, New Jersey, NWS Forecast Office. With
modernization of the NWS, the functions formerly
scattered in various places are now centralized at
Mt. Holly, New Jersey. The office gives both land and
marine forecasts for a coastal strip extending from
Sandy Hook, New Jersey, to Fenwick Island, Delaware.
The forecast area for this office includes much of
southeastern Pennsylvania, New Jersey, Delaware,
and northern Maryland. The Doppler radar at Fort
Dix, New Jersey, and another at Dover Air Base at
Milford, Delaware, cover the large geographical area
monitored by this NWS office. Because of the prevalence of hurricanes, winter storms, flooding, and occasional tornadoes, it is very important for this office
to issue warnings in a timely fashion.
R. Lees (New Jersey AERA) presented an activity
from the Project ATMOSPHERE teacher's guide,
entitled Clouds. First, he demonstrated how to create
a cloud in a bottle. Next, Lees introduced the concepts
of an air mass and a front. He then reviewed high and
low pressure centers and used the weather cycler (a
visual aid developed by I. Geer) to illustrate the types
of clouds associated with the passing of high and low
pressure systems and fronts.

Hydrologic Service, which provides forecasts for
flooding situations. In particular, Zevin focused on the
melting of the snowpack associated with the Blizzard
of 1996. She closed with how this situation creates a
serious potential for flooding and what might be done
to alleviate the problems associated with such water
amounts of runoff.
e. Concurrent session III
B. Smith (Delaware AERA) presented the thunderstorm portion of the Project ATMOSPHERE teacher's
guide on hazardous weather. She noted that thunderstorms are often accompanied by severe winds, hail,
lightning, and flash floods and that thunderstorms can
present serious problems for aviation (Fig. 6). By
learning about the various parts of a thunderstorm in
a creative and fun way, Smith showed the group what
to look for when a thunderstorm threatens at an outdoor event. For example, she described the risk of
being in a boat or under a tree when the possibility of
a lightning strike is eminent. Next, she had one group
of participants create a "thunderstorm ballet" and the
other group acted out the different components of the
thunderstorm. Both groups reinforced the learning
process by seeing the other group's performance as
well as hearing their questions about the danger of
thunderstorms.
J. Tongue (NWS science operations officer,
New York City) presented a session that emphasized
how teachers can access weather satellite images
available through the Internet. He provided examples
of imagery and introduced techniques for using the
information in the classroom. He shared GOES-8 in-

d. Luncheon presentations
During the lunch hour, two speakers gave special
presentations to the entire group. The first was J. Witte,
weathercaster for NBC-TV in New York City. Witte
described the interactions between the NWS and television broadcasters, especially for hazardous weather
situations (see Fig. 5). As an example, he showed
video newsclips of the "Blizzard of 1996" and explained how he worked closely with NWS personnel
to ensure that timely weather forecasts were disseminated to the public.
Second, S. Zevin, deputy director of the NWS, presented "From Winter Storms to Floods—The Complete Story." She began with a discussion of the
structure of a winter storm and the mechanisms responsible for driving such storms. Next, she showed
a number of slides and noted the impact of these
storms over continents, coastal, and marine areas, citing statistics associated with winter storm situations.
Zevin then described the guidance provided by the
National Centers for Environmental Prediction
FIG. 5. J. Witte, WNBC-TV, addresses the workshop during
(NCEP) and the lead time provided for winter storms his luncheon presentation on the storms during the winter of 1996.
by NCEP. She also discussed the role of the National (Photo courtesy of D. Smith.)
Bulletin

of the American

Meteorological

Society

4 503
Unauthenticated | Downloaded 01/09/23 09:30 AM UTC

FIG. 6. B. Smith describes features of thunderstorms and informs the audience of potential hazards associated with such
storms. (Photo courtesy of D. Smith.)

frared images and coached those present on the
image's interpretation. Also reviewed were visible
light and water vapor files obtained from "The Daily
Planet," a weather site found on the Internet (http://
www. atmo s. uiuc. edu).
D. Robinson (Rutgers State University and New
Jersey State climatologist) described several interesting New Jersey weather events for 1995. The first was
a yearlong drought that began in the fall of 1994, one
of the worst in the state's history. The major contributors were minimal tropical storm activity and the few
winter storms that produced significant precipitation
in 1994. This situation was exacerbated by a warm
summer in 1995. The most striking example was on
15 July 1995, which resulted in numerous locations
exceeding 100°F and dewpoints above 80°F. The period between mid-September and mid-November
broke the drought with precipitation amounts exceeding the mean by 2 in. Finally, the winter brought heavy
snowfall, including over 20 in. on 7-8 January.
Robinson noted some strange snowfall amounts, probably due to questionable observational techniques. He
dismissed the notion that such events are due to a
change in the climate, since the recent conditions are
well within normal climatic fluctuations.
J. Koester (Maryland AERA) explained how a variety of oceanographic and meteorological factors interact to produce an El Nino occurrence. She then set
the stage in the tropical Pacific and bordering land
masses and had the participants portray 1) subsurface
sea temperatures, thermocline, and upwelling; 2) sea
surface temperatures and easterly surface winds; 3) atmospheric monsoons and increased convection. The
504

participants were instructed on how each of their "factors" behaved in a non-El Nino year versus an El Nino
year. The non-El Nino year was portrayed to the audience with the instructor giving explanation as the
factors performed their roles. Then, an El Nino year
was described with the same factors. An overhead
transparency was used to organize the roles of the
factors and how they behaved during El Nino and
non-El Nino years.
J. Matkins introduced the Project ATMOSPHERE
teacher's guide Global Climate Change to this year's
hazardous weather conference. Emphasis was placed
on the long-term nature of climate and climate change
and on looking at limitations in the data collected for
climate change. She also stressed the recommendation to integrate lessons on this topic across science
and other curricular areas, with particular attention
given to the potential effect of human populations on
global climate, as well as the legislation intended to
modulate climate change. A nearby stairwell was the
setting for the activity "Lost to Space," which simulated the flow of radiant energy in the earth system.
W. Krayer (Maryland AERA) presented the Project
ATMOSPHERE teacher's guide, Weather Radar:
Detecting Wind. The session began with a video reviewing the history of radar in meteorological observation and showing examples of output from the
WSR-88D Doppler radar system being deployed by
the NWS. The activity helped participants determine
the location and speed of wind motion toward or away
from the radar site. The session concluded with a description of how Doppler radar can detect rapid circulation patterns in thunderstorms that may lead to
tornadoes.
R. Loock (Morris County, New Jersey, Office of
Emergency Management) presented extensive checklists of emergency operation plans, which provide for
actions to be taken to mitigate, prepare for, respond
to, and recover from the effects of a disaster within a
school. These plans addressed the coordination of efforts of local fire, police, government officials, emergency services, and school officials to manage not
only severe weather events but situations involving
hostages, fire, chemical spills, firearms, and gas leaks.
f . Closing plenary session
J. Miketta gave closing remarks to the participants.
He expressed appreciation for the support provided
by the many individuals and organizations contributing to the success of the conference. Most notably, this
included the National Weather Service, the American
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Meteorological Society and the Project ATMOSPHERE AERAs, Randolph (New Jersey) Township
Public Schools, the New Jersey Section of the American Association of Physics Teachers, and the Henrico
County (Virginia) Public Schools. In addition, Miketta
noted the professionalism of the many presenters and
the dedication of the teachers who braved the harsh
elements to attend the workshop to become more
aware of the impact of hazardous weather and how
to better teach about this topic in the classroom. The
attendance at this conference strongly signifies the
importance of and the interest in hazardous weather.
Furthermore, this conference once again demonstrates
the value of organizations collaborating in the educational process to promote science education.
Following Miketta's remarks, a wide array of door
prizes were distributed. Many teachers received prizes
that would contribute immediately to the meteorological information available to their students, including
software, books, videos, and posters. Contributions
of materials and door prizes from both the public and
private sectors were themselves an example of how
industry and the federal scientific community are interested in encouraging quality education. Door prizes
were provided by numerous donors (see acknowledgments).
3. Closing remarks

struction and to promote public awareness of hazardous weather and its impact on everyday life.
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these guides by contacting Project ATMOSPHERE AERAs in
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The mid-Atlantic AERAs have had success reaching their colleagues with their annual Hazardous
Weather conferences. In the past three years, they
have conducted this conference in three different
states, providing valuable meteorological instruction
about hazardous weather events for nearly 500 educators from states extending along the Atlantic coast
from New York to Georgia.
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individuals to improve the quality of classroom inK4
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corrigendum
In the November 1996 Bulletin article, "Improvements in Qualitative Precipitation Forecasts with the Eta
Regional Model at the National Centers for Environmental Prediction: The 48-km Upgrade," by Fedor
Mesinger, Fig. 5 was published in error. The correct figure is printed below.

FIG. 5. Sections of the sea level pressure and 1000-500-mb thickness forecasts by the NGM (upper-left panel), the Avn model
(upper-right panel), the 80-km eta model (lower-left panel, and the 48-km eta model (loer-right panel); all verifying at 1200 UTC 6
June 1995. Isobars (solid) are marked in millibars, and thickness lines (dashed) in decameters.
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