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A special session of the 1993
IMAC meeting, held at the Illinois
State Water Survey in Champaign,
focused on two integral parts of I1-
linois’s natural resources puzzle—
weather and water. Together, these
parts of the hydrologic cycle sig-
nificantly contribute to the eco-
nomic welfare of the state. The
summer of 1993 will long be re-
membered by midwesterners as
heavy rains and record floods dev-
astated large areas and cost bil-
lions of dollars. To address issues
related to weather and water, six
Hlinois scientists were asked to
present information describing
their recent findings.

The first two speakers focused
on weather and forecasting.
Michael Fortune (Northern Illinois
University) described how newer
computer technology was letting
students and forecasters make bet-
ter real-time weather predictions
of storm development and move-
ment. He showed how the atme-
sphere and its weather systems
could be examined over time ina
computer-aided, three-dimensional
process, James Carter (Illinois
State University) described the
technological changes that have

occurred in television weather
forecasting over the last 40 years.
Again, computers have allowed
for significant advances in the way
weather information is spatially
presented.

The presentations of the four
remaining speakers (Illinois State
Weather Survey) dealt with cli-
mate and its relationship to water
resources in [llinois and surround-
ing midwestern states. Wayne
Wendland provided insight into II-
linois’s historical climate record.
He described temporal changes in
Illinois precipitation and tempera-
ture measurements and discussed
how tree coring could be used to
extend the climate record back
into the mid-1800s. Kenneth
Kunkel’s presentation examined
the variability in Illinois’s climate
during the last 100 years. He indi-
cated that summer precipitation,
important for Illinois corn and
soybean production, had gone
from near normal amounts each
summer during the 1960s and
1970s to extremes (both very wet
and very dry) during the 1980s
and 1990s. Stanley Changnon dis-
cussed how important the relation-
ship is between climate and water
resources, describing how fluctua-
tions in climate (warm/dry and
cool/wet) generally parallel signif-
icant changes in surface water sup-
plies (drought and flooding). The
final speaker, Steven Vermette,
described how Illinois and its gov-
ernment and private sector offi-
cials deal with global climate
change issues, particularly how the
state would mitigate the impacts of
potential changes in both seasonal
temperature and precipitation.

The Use of Maps and
Satellite Imagery In the
Weather Presentations
on Television

James R. Carter

Academic Computing and Geography
Hlinois State University

Normal, Lllinois 61761

For Americans it is common to
see weather presented on televi-
sion, but the rest of the world does
not have comparable coverage of
weather and climate. To document
the wealth of weather and climate
coverage in the United States, I
presented a paper on this subject at
the recent International Carto-
graphic Conference in Cologne,
Germany. The presentation to the
large audience was quite different
from the paper published in the
Proceedings (Carter, 1993). The
presentation consisted of 15 text
slides and 65 maps or satellite im-
ages captured from television
weather programs. Our television
weather environment is so rich
that it was great work to reduce the
total number of images to only 65.

From the perspective of both a
climatologist and a cartographer, I
have been observing television
weather presentations for many
years. Such presentations are but
one part of a complex system of
data collection, data evaluation,
data transmission, mapping, analy-
sis, forecasting, dissemination, and
presentation. Because the subject
matter is geographical and data are
integrated from many sources cov-
ering many areas at different
scales, this weather presentation
and forecasting system can be
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thought of as an example of a geo-
graphic information system
(Carter, 1988a). It is interesting to
speculate how other geographic in-
formation systems would look if
they were as formally developed
as the weather information system
and they included the systematic
presentation of the information to
the public.

Weather maps on television
have received some attention in
the mapping literature. Lindgren
(1991) looked at the use of televi-
sion news maps in Desert Storm
and included a section on the use
of weather maps. This was built on
her earlier work on weather maps
on television (Caldwell, 1981).
Monmonier (1989) has looked at
many aspects of weather maps,
and he gives considerable focus to
their role in television in his book
on maps with the news. The popu-
lar weather literature has recently
featured articles on the presenta-
tion of weather on television, but
the use of maps is somewhat inci-
dental in these articles (AWO,
1992; Teel, 1992; Wright, 1990).
A similar article exists for the pi-
lots and aircraft owners (Horne,
1992).

Common Elements of TV
Weather Presentations

Weather presentations on tele-
vision usually contain a synoptic
chart with highs, lows, and fronts,
showing what is predicted for a
few hours hence. A map of pre-
dicted high temperatures and low
temperatures is also common.
There is often a map of radar ech-
oes, and most of these are dynamic
presentations showing the move-
ment of the precipitation over the
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past few hours. It is also quite
common to have a loop of cloud
imagery as captured from a satel-
lite, usually the GOES satellite.
The other thing commen in all of
the presentations is the weather
presenter, sometimes called the
weathercaster, who mediates the
presentations. The presenter is as
integral to the weather program as
the maps and loops of images.

In many ways the presentation
of weather and climate data on
television represents what many of
us in cartography aspire to do.
Weather is represented by combi-
nations of thematic maps and sat-
ellite imagery. In many cases the
symbology on the maps is raster-
based satellite or radar imagery.
Color is used in these maps, in
many cases effectively. The
weathercasters employ dynamic
presentations, showing change
over time. The maps are quite cur-
rent and in terms of radar echoes
may be real-time. The focus of
these presentations is the current
and forecast weather, but the
longer-term perspective of climate
is frequently brought into the pre-
sentation. Local shows usually ref-
erence the mean or average tem-
peratures as well as precipitation.
It is common to report how far
above or below the mean precipi-
tation the local area is for the
month or up to this point in the
year. Some presenters will talk of
temperature departures in terms of
heating degree days or cooling de-
gree days. The weather channel
frequently shows maps of tem-
perature departures. These color-
ful maps dramatically illustrate the
presence of masses of warm and
cold air.

Categories of TV Weather
Presentations

In general, there are four types
of weather presentations.

1. Local stations with a weather
segment lasting less than five
minutes and usually presented
two or more times per day. The
focus is the local weather but
usually a national picture is in-
cluded.

2. National network presentations,
which usually are short seg-
ments injected into other pro-
grams, The focus is the 48-state
conterminous United States.

3. A.M Weather, a 15-minute
weather program carried on
public broadcasting stations on
weekday mornings. Coverage is
for the 48-state conterminous
United States and southern
Canada.

4. The Weather Channel, an all
weather channel broadcasting
24 hours a day, seven days a
week. Coverage is of the United
States at national, regional, and
local levels.

There are great variations in the
nature of local weather presenta-
tions. In many cases the people do-
ing the presentations are neither
trained weathercasters nor meteo-
rologists, In fact, there is good rea-
son to suspect that doing the
weather segment is where many
people break into television.
‘Where this occurs, the maps for
the presentation are prepared else-
where and given to the presenter.
It is not uncommon to see the
same maps employed in local
weather presentations on different
channels, indicating that the chan-
nels contract for their maps from



the same source. In other cases the
local presenter may do his or her
own maps and the nature of the
presentation reflects the skill of
the presenter,

Interestingly, the best displays
of maps and imagery in the pre-
sentation of weather are done on
selected local stations. Illinois
readers are probably familiar with
Tom Skilling of WGN in Chicago.
I have been told of similar local
presentations in other major mar-
kets. Skilling’s presentations are
quite complex and demanding of
the viewer. He is likely to show 18
maps in a three-minute segment.
Many of these maps are dynamic
presentations incorporating loops
of satellite imagery or the continu-
ous projection of the evolution of
a weather system over two to five
days. Many of the features por-
trayed by Skilling are done to il-
lustrate a concept. He sometimes
employs a 3D net laid over the
midwest—its apparent height re-
flecting the pressure at the surface
or aloft. He puts this net into mo-
tion so that it rises or falls as the
pressure system is forecast to
strengthen or weaken.

The weather segments of ABC,
CBS, NBC, and CNN all belong in
the second category—national
weather presentations. These pre-
sentations are concerned only with
the national patterns, unless there
is a unique and severe weather
event in one part of the country.
On the three national networks the
weather segment is integrated into
the morning host programs and the
weather personality is often treated
as a regular on the show. The
maps are very generalized. In
‘some cases, the national network
provides time for the weather per-

son on the local station to give a
brief look at local weather. CNN
frequently has a brief segment on
the national weather, similar to
those on the national networks.
But, at other times CNN will have
a more extended segment on the
weather across the country. Also,
CNN may show one or more inter-
national maps, which I have never
seen on any of the three national
networks.

A.M. Weather cannot be put
into a category with any other pro-
gram [ have seen. However, a col-
league has told me about a compa-
rable program in Anchorage. A.M.
Weather is produced early in the
morning every weekday and put
out for presentation by local public
television stations. In central Illi-
nois, the program is carried by
WILL-TV in Urbana at 6:15 AM.
and by WCBU-TV in Peoria at
7:15 AM. The central program
guide for 4. M. Weather (Maryland
Public Television, 1991) lists four
other [llinois stations as carrying
the program: WSIU, WTTW,
WQPT, and WUSI. Not all public
television stations will carry the
program, and some stations show
the program more than once a day
(Carter, 1992).

On any given morming two of
the three meteorologists who work
for the National Atmospheric and
Oceanic Administration will make
the presentation. Although viewers
see the meteorologists as they in-
troduce each segment, they see
only the maps during the presenta-
tion of the weather information.
As the meteorologists talk through
the weather they move a wooden
pointer over the maps pointing out
significant items. The program be-
gins with a northern hemisphere

satellite view of the Americas with
the track of the jet streams over-
laid on the cloud pattern. The jets
are removed and the cloud loop is
put into motion. As the meteorolo-
gists move through the current
weather segment, they focus on
different parts of the country. They
may spend more than a minute
moving over the cloud image map
and the synoptic map detailing the
weather in different parts of the
country,

Next, the program provides a
forecast, developed with many
maps showing the predicted condi-
tions of fronts, temperature ex-
tremes, and precipitation amounts
for two to five days out. This fore-
cast is followed by a segment on
weather conditions of interest to
pilots. This segment includes maps
of winds aloft at three different
levels, areas of visual and instru-
mental flying restrictions, maps
showing projected patterns of tur-
bulence, with patterns of freezing
levels overlaid. The symbols on
some of these maps are specific to
pilots and are not meaningful to
most viewers. The final segment
shows weather advisories and
warnings in the United States and
the southern regions of Canada.
Onee last spring, a loop of the In-
dex of Greenery for the contermi-
nous United States for the previ-
ous few weeks was included in a
program.

The fourth category of weather
presentation, the Weather Channel,
is a mainstay of most cable televi-
sion systems. This channel is now
10 years old and has become a
commercial success. Teel (1992, p.
10) reported that as of late 1991
there were “... 50 million sub-
scribers—the fifth largest weekly
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audience of all cabie networks.
The channel’s meteorologists were
being seen in 85 percent of Ameri-
can homes with cable TV and in
54.7 percent of all households
with television.” The substance of
the program is the continuous pre-
sentation of weather conditions.
Viewers can tune in at any time
and be within 15 minutes of cover-
age of the local or national
weather, The heart of these presen-
tations is the maps and loops of
satellite or radar imagery. As the
program has developed an audi-
ence it has taken on a component
to instruct viewers on the work-
ings of the atmosphere, including a
segment called “The Weather
Classroom” (Moore, 1992).

The maps and images on the
‘Weather Channel are not as de-
tailed as those presented by Tom
Skilling nor those on 4. M.
Weather. The maps remain in use
as long as they are relevant. Al-
though there are more than 20
weathercasters on the Weather
Channel, the maps reflect the im-
age of the channel. Each person
making the presentation adds a
personal touch, but the graphics
remain common to all presenters.
Many of the maps carry advertis-
ing along their top border. Many
of the products advertised on maps
are related to weather conditions
or are seasonal. Cold medicines
are likely to be advertised on the
maps showing a pain index or the
incidence of influenza. Tire adver-
tisements are likely on a map
showing predicted travel condi-
tions.

The weather presentations are
interspersed with the usual com-
mercial interruptions and auto-
mated segments showing local
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weather, as many as 10 each hour,
These segments are individualized
for each of more than 800 National
Weather Service zones (Moore,
1992) and consist of either a re-
corded voice-over or music. The
items included in each local
weather segment vary and may in-
clude any of the following:

» text describing the National
‘Weather Service forecast for
the next 36 hours for the local
area,

» statistical weather data for the
local city,

» regional sunrise, sunset, and
moon phase data,

= regional forecast map with
weather icons and temperatures
for major cities,

= current local radar loop show-
ing movement of precipitation,
if any, in the area during the
past 90 minutes,

» the extended forecast being
weather icons, highs and lows
for the local city for the next
three days,

» forecast for cities nationwide,
being a scroll of data about 23
cities.

The Weather Channel features
international weather at regular in-
tervals, but in most cases only Eu-
rope is presented. The likely pre-
sentation will last 50 seconds and
will include a satellite loop of
cloud cover, a forecast map of the
weather for the next day with iso-
bars, and a map of predicted pre-
cipitation or a map of predicted
highs. Sometimes the international
segment will include a synoptic
map of the western coasts of the
northern Pacific Ocean showing

lows, fronts, isobars, and signifi-
cant areas of precipitation. This
map will be followed by a map of
Hawaii showing temperatures and
weather descriptions for selected
cities. Then a similar map of
Alaska is shown, followed by a
map of wind chills for the same
Alaskan cities. This Pacific se-
quence may consume 40 seconds.
Sometimes the Pacific sequence is
preceded by a presentation of the
GOES satellite loop showing the
west coast of the U.S., Canada,
and Alaska.

Recently the Weather Channel
has begun to do fairly simple maps
to illustrate the cause and effect of
specific meteorological events, for
example, the drought in the west.
For awhile the channel had a series
of maps comparing the tracks of
storms in 1991-92 with the differ-
ent pattemn in 1992-93. The effect
of Mount Pinatubo has been con-
sidered. The heavy blizzard of
March 1993 in the eastern United
States was the subject of another
series of maps. These series are
more climatological than meteoro-
logical.

This four-fold categorization of
weather presentation was based on
the weather programs I could view
conveniently in late 1992 and
early 1993, However, after I made
the presentation I received infor-
mation about other television
weather shows. If [ included infor-
mation about these shows, it might
be desirable to revise the categori-
zation. Also, the presentations
have changed somewhat since my
period of intense viewing. The
biggest change has been in CNN’s
weather presentation, which now
includes maps of the weather in
Eurasia and in south and east Asia.



Obviously, the presence of these
maps separates the CNN weather
presentations from those of the
other national networks.

The Television Viewing
Environment

Maps on television are seenina
totally unigue viewing environ-
ment. Normally, we think of maps
printed on large sheets of paper or
in atlases. With these analog prod-
ucts, the user has the freedom to
view the map as he or she wants.
The user can linger over the map,
can use reading aids, change light
levels, make measurements, and
more. By contrast, the user has no
control over the presentation of
maps shown on television. View-
ers see the map appear on the
screen only to disappear when the
presenter moves on (Carter,
1988b). Although the viewer lacks
control over any map shown on
television, weather maps are dif-
ferent in that the types of maps
and times of presentation are con-
sistent from day to day or even
hour to hour, The viewer knows
when to tune in and what to expect
about the nature and format of the
maps that will be shown. New in-
formation will be imposed on re-
dundant base data, and the media-
tor will interpret the patterns
shown on the maps and the im-
ages. Based on the number of

maps and images produced for
presentation on television weather
programs, this form of presenta-
tion is successful.

The use of maps on television
as part of the many weather pre-
sentations exposes the public to
maps of many types. It is my con-
tention that the largest map view-
ing audience is the audience of the
television weather map. It is
equally likely that the largest num-
ber of maps made day to day are
maps made for presentation of
weather on television across the
country. It is a big business with a
large audience. Besides being a
business, it is a means for agencies
and individuals to disseminate
warnings and give guidelines, a
means to transmit helpful advice,
and an aid for planning activities.
In the process many people learn
some geography and much about
the atmospheric sciences.
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