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1.' IMTRODUC110N

A survey of the general public was conducted by
the National Weather Service in Pittsburgh. One
sample consisted of Federal Building employees
and a second comprised NOAA Weather Radio (to
be refer~ed to as the NWR) listeners. The goals
were to get a better understanding of their opin
ions on various weather-related subjects, to com
pare the results of each sample, and to appraise
the meteorologists' ability to communicate with
the general pUblic.

Are meteorologists able to effectively convey
practical weather information to the general pub
lic? Are public forecast formats flexible enough
to accommodate the needs IIno priorities of our
customers? Are there differences between the
written forecast and the impression the public
receives after hearing that forecast? Do meteor
ologists inadvertently undermine the listening
audience's confidence in their profession by issu
ing accurate forecasts and timely warnin!(S which
confuse rather than inform? Numerous questions
can be raised concerning the communications link
between disseminators of weather information
and users, and the obstacles to success.

Since most meteorological research is aimed at
improving the ability to predict atmosoheric
parameters and not toward enhancing the capabil
ity to express ideas, it was decided that a survey
of a segment of the Il:eneral pUblic would be an
appropriate, though small, first step in rectifying
this imbalance. The main purposes of this study
are to determine:

A. If weather products are interpreted by the
public in the manner intended,

B. The types of weather information desired
by the public,

C. What sources the public relies on for
weather information and the effectivenesS
of the NWR,

. D. Whether the NWR audience is representa-
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tive of the general pUblic, and if not, how
does it differ, and

E. What information is retained and under
stood after hearing a weather forecast by
simulating actual listening conditions.

2. PROCEDURE

The first phase of the survey was conducted on
Wednesday, May 25, 1977. Questionnaires were
handed to each person entering the Federal Build
ing in Pittsburgh from 6:30 to 9:30 a.m. The 12
question survey was designed to be non-technical
and take 5 to 10 minutes to complete. Those who
participated had until 7:00 p.m. to deposit it in
one of the two boxes marked WEATHER SUI'VEY,
in the first floor lobby.

The second phase of the survey took place at 7:00
p.m. that same day over the NWR. The audience
was asked to number a sheet of paper from 1 to
12, write their choices for each question, and mail
the answers. The survey was pre-taped and
repeated three times to compensate for any diffi
culties that might arise with such a verbal ques
tionnaire. Aside from question 7, and a special
13th question added to the NWR version, the two
surveys were identical.

The Federal Building survey was advertised for
three days with strategically placed posters, while
an announcement briefly describing the NWR sur
vey was broadcast in tandem wi th the station
identification for five days. Multiple choice was
selected as the method of testing since it supplies
an ample amount of feedback and is relatively
easy to answer and score. A space labeled "any
comments" was provided on the Federal employee
version to encourage expression of opinion on any
topic of interest. NWR participants were asked
to include comments on the back of their tally
sheet.

3. DATA

In the Federal Building, a total of 2333 question-
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naires were distributed and 975' returned for a
response rate of 42%. In spite of a thorough
advertising campaign, only 92' responSes were
received from NWR listeners. All resiilts are in
percentages, except for question 8 which is based
on a scale of 1 to 4. For questions 1 tlirough 6 in
the Federal Building survey and 1 through 7 in the
NWR version, the participants were able to
choose more than one answer, and consequently,
the results could exceed 100% (see Table O.
While very few of the NWR respondents included
comments, 188 of the Federal employees elected
that option. These are summarized in the
discussion.
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lt is difficult to request opinions covering a wide
range of subjects while competing for the partici
pant's time on the job and maintaining his/her
interest. In addition, a bias of unknown magnitude
was introduced through the use of Federal
employees as representatives. of the general
public. Given the legal constraints facing a
Federal employee conducting a survey in an offi
cial capacity, there were few alternatives.

that a period of moderate or heavy snow can be
jUdged a flurry if it is brief and) accumulates an
inch or less. Question 5 temporarily changed the
direction of the survey from measuring phrase
identification to a short examination of severe
weather safety. ·It was gratifying to find both
groups well informed on some of the precautions
to be taken during thunderstorms. Question 9
resumed the assessment of weather terminology
and indicated the pUblic has a general understand
ing of the "chance" category in precipitation
forecasts. It should be remembered, though, that
the real trial of effectiveness comes not in hand
ing someone a written forecast, but in simulating
actual listening conditions. The final NWR survey
question tackles this problem. The last question
dealing with the intepretation of weather prod
ucts was number 11, an attempt to find a substi
tute for the word "watch", as in severe thunder
storm watch. Although many alternatives have
been proposed, a consensus has yet to develop and
the outcome here does not offer a quick solution.
However, the fact that the second largest quanti
ty of respondents identified "warning" with
"watch" affirms the need for either a word or
phrase that will not be confused with "warnin!!;",
or an entirely new "watch/warninl\" system.
Another possible problem would be the similar
sound of watch and warning. Unfortunately, this
idea could only be tested on the NWR audience
and the broadcast of a watch or warning was felt
to be unsuitable, even with prior notification of
the test.
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4. DISCUSSION

A project much larger in scope than such a survey
would be required to fUlly satisfy the primary
objectives of this study. However, within the
limited framework of a questionnaire, several
relationships may be suggested.

How does the general pUblic interpret weather
products and is it in the manner intended? ques
tions 1 through 5, 9, and 11 were devised to shed
light on this important topic. Both Federal
employees and NW R listeners clearly chose "no
precipitation" and "clear skies" as representative
of "fair weather." However, it might come as
somewhat of a surprise to find that "partly
cloudy" lacked similar identification. While each
group indicated a good grasp of the meaning of
"variable cloudiness", only 3296 of the Federal
employees picked "varying amounts of clouds"
which offered a literal translation of the phrase
under consideration. Although the overWhelming
selection in question 3 was choice "0", the voting
might have been deceptive since that choice was
simply a rewording of the expression being tested
and may have discouraged participants from
choosing one of the alternatives. An agreement
that snow flurries are off and on in character with
a very light intensity was signaled by the answers
to question 4. This seems to contradict the
notion, especially in parts of the northern U.S:
susceptible to snow flurries such as Pittsburgh;

Questions 8, 10, and 12 were used to help deter
mine the kind of weather information wanted by
the public. Both the Federal employees and the
NWR audience agreed on a set of priorities for
several components of a weather forecast. Al
though a few respondents wondered whether ques
tion 8 referred to summer or winter, this question
assumed a year-round rating and was not meant to
take into account seasonal variations. It is inter
esting to note the virtual tie for "most important"
between the temperature and percent chance of
rain, with the wind speed and direction and
amount of cloudiness categories trailing far
behind. Perhaps the most surprising aspect was
the 4th place finish of the cloudiness factor,
usually mentioned in every forecast. The intent
of questions 10 and 12 was similar and the results
were about the same. Question 10 touched on an
issue close to the hearts of most operational
meteorologists by trying to find out whether the
news media reflects the public's requirements for
weather information. The tabulation showing a
substantial percentage of the population would
like to hear a word-for-word description of the
official forecast contrasts with the loose formats
and light entertainment approach to the weather
adopted by many broadcasters. NWR listeners
were even more positive in their feelings. While a
few participants expressed difficulty in separating
questions 10 and 12, or thought they contradicted
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each other, question 12 should be vie'wed as the
second half of question 10. Where number 10
analyzed actions of the broadcaster, number 12
rests the "burden of proof" on the meteorologist
and asked members of the survey to evaluate the
type of forecast they prefer to have written.
Choice "A" represents the kind of forecast cur
rently produced by the National Weather Service
and "B" depicts a simplified version of that fore
cast provided by some private meteorologists and
TV "weathermen". Federal employees were even
ly divided on this question while the NW R audi
ence had a strong inclination for a complete
forecast.

Question 6, and both Federal employee and NWR
versions of question 7 were created to find the
public's principal sources of weather information
and measure the effectiveness of the NWR. The
results of Feveral employee question 7 were dis
appointing. The NWR had been in operation a
year when this question was posed, and despite a
publicity .campaign inclUding widespread news
paper coverage, only 29% of the respondents had
even heard about the service offered. In addition,
a large turnout of Corps of Engineers employees,
most of whom maintain some contact with the
hydrology department of the Pittsburgh Forecllst
Office and are aware of the .NWR, probably
influenced the outcome in favor of the "yes"
answer. With approximately 40 such employees, a
more accurate estimate of general puhlic recogni
tion would be 25%.

While the lattet.question simply gauged identifi
cation of the NWR, question 6 compared its
popularity with several other methods of obtain
iru:; weather information. Although a relatively
small proportion of participants knew of the
radio's existence, a scant four percent listed it as
one of their major sources. As might be expec
ted, commercial radio and television were the
dominant contributors of weather information,
though the opportunity to select more than one
choice underscored the dismal showing of the
NWR. Most disheartening, however, was the third
place ranking of "looking out the window" which,
according to the Federal employees, amassed
more than five times the total votes for the NWR.
This question's saving grace was the vote of
confidence exp)-(,ssed by 97% of the NWR audi
ence. The results imply that once future NWR
listeners are informed of the availability of such a
station, and purchase the equipment necessary to
receive it, they are quite satisfied with the sta
tion's performance and remain loyal.

In the NWR survey; a question requesting criti
cism of broadcasts and suggestions for improve
ment was the logical substitution for its Federal
survey counterpart. NWR question 7 indicated
the radio audience's gi'eatest' concerns wllre the
quality of the'radar sUmniliries (for li'StEmers) and
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the desire for a larger amount of background
weather information. These participants ap
proved the 4 to 5 minute average broadcast cycle,
and made a motion for improved weather synopses
and style of the announcers, and increased
frequency of special programs.

Any comparison between the Federal employees
and NWR audience in this survey should be made
with caution. The small fraction of total listener
ship responding is in sharp contrast with the 42%
return rate of the Federal group and hasty con
clusions may be speculative. In retrospect, either
the NW R survey should have been conducterl on an
addi tional day, or the audience needed an incen
tive, since an offer of free radar map overlays
was greeted with 1200 requests 9 months earlier.
It can also be argued that people with access to
their local NWR station are more "weather
conscious" than those who have never heard of the
service or lack a specially designed radio, how
ever, the Pittsburgh NWR station had been on the
airwaves only a year at the time of this survey
and the cost factor mig'ht have inhibited some
NWR spectators from becoming participants. As
a result, a cross-section of Pittsburgh's NWR
listeners taken shortly after its inauguration may
not reflect the true characteristics of the poten
tial audience. Although the limited sample
creates restrictions, some relationships can be
demonstrated.

A review of the responses from each group indi
cates a tendencv toward a greater meteorological
awareness on the part of the NW R listeners. Both
samples exhibited a "eneral understllndinll of the
everyday weather phrases examined, a knowledge
of lightning safety, and a similar list of priorities
for the ingredients of a weather forecast. While
the NW R 'participants made more selections per
question. than the Federal employees on those
questions allowing more than one answer, the
higher percentages for each possible choice did
little to alter this overall agreement. However,
there was substantial disagreement on the mean
ing of "severe thunderstorm watch" and the
sources and types of weather information desired.
The radio repsondents' perception of a "severe
thunderstorm watch" was considerably closer to
the intended meaning. The radio audience also
decisively established the NWR as its favorite
source of information and gave significantly lower
marks to commercial radio, television, and the
Bell Telephone recording of the daily forecast.
Nevertheless, "looking out the window" main
tained a sizable following with 26% of the vote.
In addition, the preference of NWR listeners was
for a complete forecast, both in its originally
written and broadcast form. While any conclu
sions based on a modest investigation are tenta
tive, a greater meteorological sensitivity and a
more complex outlook toward weather forecasting
characterize the NWR audience.
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"Variable cloudiness tonight. Low in the mid
60s/18 Celsius. Warm and humid with a chance of
showers and thundershowers Thursday. High in
the low 80s. Fair Thursday night. Low in the
upper 50s. Partly sunny Friday. High in the mid
70s. Wind ... southwest 10 to 20 mph through
Thursday. Probability of precipitation ... 20%
tonight, 40% Thursday and 10% Thursday night."

National Weather Digest '.
People relying on a verbal message, such as radio
or a phone recording, for their weather informa"
tion must absorb that message without the benefit
of a visual aid. Communication is successfUl
when this series of ideas is understood arid
remembered in the manner intended. An experi~

ment was designed where actual listening condi
tions coUld be reproduced to measure the generai
public's ability to comprehend and reta!n 8.
weather report of average diffiCUlty. The NWR
and its audience seemed a natural proving grl'tlnd
for this test ... question 13. The following fore
cast was read once in a deliberate fashion and the
participants were asked to write their recollec
tion of the contents. Since this survey was taken
during a Wednesday evening in late May; the
forecast consisted of four 12-hour periods cover
ing Wednesday night through Friday with weather
conditions compatible with the prevailing
situation.

In scoring the answers, the contents were broken
down into 14 segments and rated as correct,
partially correct, or wrong. The results, in per
cents, are presented in Table 2.

Only one part of this forecast, "probability of
precipitation ... 20% tonight", was remembered in
some form by a majority of the participants.
Recall was best with the first forecast period and
steadily deteriorated with s\lcceeding periods (see
Figure 1). The "probability of precipitation"
temporarily reversed this trend, but even there
recall faded with time. The cloudiness factor
didn't fare well either. Except for "variable
cloudiness tonight", the first forecast period, the
cloudiness groups which followed, "fair" and
"partly sunny", were recollected to a sufficient
degree by less than 25% of the respondents. The
phrases "warm and humid", "chance of showers
and thundershowers", and "wind ... southwest 10
to 20 mph through Thursday" had similar problems
and could not be identified by at least three
quarters of the sample. Each of the four pre
dicted temperatures were also difficult to recall
and more readily brought to mind a temperature
range; i.e., 80s, than the specific forecast; i.e.,
low 80s. However, it is evident from the number
of totally incorrect answers that the tempera
tures made a slightly stronger impression, than
other segments of the forecast. An example Of
the effect of hearing a forecast versus reading or
watching one can also be illustrated. According
to question 9, 67% of the voters knew the mean-

4tll' _ 6
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Figure 1. A graph of forecast segment versus the
total score of "correct and partially correct."
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TABLE 1

AVE~AGE SCORES OF "CORR~T AND PARTIALLY CORRECT"

BY POSITION
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THE "POPS" - 42
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ing of "chance of showers." In question 13, a
mere 24% recognized it among other information
in the forecast and the word "chance" did not
register with three fourths of the 24%.

Table 3 shows the average scores of "correct and
partially correct" for each segment of the fore
cast by position. These scores were calculated by
adding the "correct" and "acceptable variations of
correct" scores for each forecast segment in the
position or "period", and dividing that total by the
number of segments. When those values are
plotted on a graph (see Figure 2), a pattern
emerges and indicates that a listener tends to
absorb more material toward the beginning and
near the end of a weather message. However, the
upswing with the "probability of precipitation"
(POPS for short) could be misleading since they
are sometimes considered a separate" subject
attached to the body of the forecast. A graph of
the POPS, Figure 3, demonstrates this possibility.

Figure 3. Total "correct and partially correct"
POPS scores by position.

Ranking the four major components of this
weather forecast using the same criteria reveals
another significant trend (see Table 4). The order
of categories for listening comprehension is
approximately the same as the list of priorities by
importance of content in question 8. In question
8, temperature and percent chance of rain were
voted, the most important items in a forecast;
here in question 13, they are still first and second.
Although their standings are reversed, four groups
of temperatures were involved as opposed to
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three for the POPS. The average score of "cor~

rect and partially correct" for the POPS cOuld
have been lowered if a fourth period "percent" for
Friday was included since the ability to remember
appeilrs to decrease with an increasing amount of
information. In general, it is reasonable to
assume that a person's ability to make mental
notes upon hearing a weather message involve~

many factors, including his/her personal interest
in the information offered, the amount of infor
mation, and the position of specific information
relative to the entire message.

Of the 975 questionnaires returned by Federal
employees, 19% contained comments. The overall
tone of the comments was negative, indicating a
strong dissatisfaction with television weather
casters, forecasting in general, and the use of
"probability of precipitation." Fifteen comments
were received from NWR participants and all
said, in effect, "keep up the good work." Table 5
outlines the number of' Federal employee com
ments in various categories and some representa
tive opinions.

MEDIA WEATHERCASTING (50) - "weather
casters on TV have much to be desired in their
ability to convey information to an unknowledge
able public" ... "too much emphasis on nationwide
weather" ... "why does the forecast vary so much
from radio and TV station to station at the same
time of the day?" ... "the guys on TV waste too
much time. If thev're weathermen, they're not
comedians. Maybe they're neither."

FORECASTING IN GENERAL (34) - "forecasters
are damned if they're right and damned if they're
wrong" .•. "to report weather four to five days in
advance is meaningless. Can't even predict
today's weather" ... "weather forecasts are right
on temperature, worse on rain, worst on snow."

THE NATIONAL WEATHER SERVICE (33) - "keep
up the good work" ... "I think the NWS should
conduct an intensive pUblicity campaign to tell
the public they are the official reporters."

CONTENT OF WEATHER FORECASTS (22) - "on
normal days, variation in describing weather is
okay. On bad days, I need a word-for-word
description" ... "you'll be understood easier if you
don't use words that mean different things to
different people" ... ''brevity and frankness should
prevail."

PROBABILITY OF PRECIPITATION (19) - all
comments except one were negative - "what is a
percent chance of anything? The term is very
unclear and I get the feeUng that the NWS does
not know if it will rain, but definitely maybe with
a percent chance." f
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NATIONAL WEATHER SERVICE SURVEY (12) 
"this survey was a good idea."

MISCELLANEOUS (8) - "the 936-1212 number
(Bell Telephone recording) is not publicized
enough."

SEVERE STORMS (6) - "too many severe alerts
with no results" •.• "how can people be alerted of
impending severe weather when radio/TV are not
in use by most people?"

NOAA WEATHER RADIO (4) - "good to have
radio in this area."

5. CONCLUSIONS

A review of this study calls attention to the
problem meteorologists have in effectively con
veying practical weather information to the
general public. If the results of question 13
contain a measure of validity, those in the busi
ness of weather forecasting and broadcasting
should thoroughly reevaluate their methods of
communication. Many factors, including the
amount and complexity of information and the
degree of personal interest, contribute to a sub
stantial gap between a weather forecast on paoer
and a person's image of that forecast after hear
ing the spoken version. Although the point of
diminishing return for absorption of weather
information is reached at an early stage when
material has been heard only once, can meteorol
ogists afford to assume that the listener will
examine whether the impression received was
representative of the intended meaning and tune
in again? It is possible that traditional procedures
for "getting the message across" underestimate
the discrepancies between the meteorologist's
thought processes and the public's point of view.
Of course, the transmission of information usually
involves intermediaries such as the United Press
International and Associated Press and radio and
television personnel, and the responsibility for
keeping the general public up-to-date often lies
outside the control of meteorologists. Since this
arrangement has inherent limitations, operational
meteorologists should, according to David Murray
of the University of Wyoming, present the weather
prediction to the pUblic in a clear and uncomp~i

cated manner to eliminate as many potentIal
problems as possible.' The NWR is generally
accepted as the most promising way for the NWS
to bypass the middlemen. The NWR audience was
found to be loyal and somewhat more meteorolog
ically sophisticated than their "civilian" compan
ions. On its first anniversary, the Pittsburgh
NWR station still had a long way to go before
becoming a major disseminator of weather
information.

Meteorologists have an obligation to analyze the
requirements of their customers and put together



 

the best product feasible. However, the benefit
of accurate forecasts and timely warnings is lost
when those receiving the information misinterpret
the meaning or can't realize the value of each
message. To provide better service to the general
pUblic, it might be advantageous for meteorolo
gists to adapt their perspective regarding this
communication and bring it closer to that of their
users.

6. SUMMARY

In some respects, the feedback from this survey
raised more questions than it answered. It
touches the tip of an unexplored iceberg and
invites additional investigations into areas ranging
from the identification of communication prob
lems to their remedies. An approach focusing on
one or two topics, instead of this rather cursory
discussion of several subjects, would be recom
mended as more effective.
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