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Abstract

A survey of women atmospheric scientists has been com-
pleted in late 1973 and is briefly summarized in this
article. Complete results are on file at the Head-
quarters of The American Meteorological Society. For
the United States, the survey comprised as many as
possible of those females either with baccalaureate de-
grees or higher in atmospheric sciences and those work-
ing several years professionally in the field. The names
of 247 women who met this definition came to our at-
tention, excluding about 80 more listed as undergraduate
majors. The 247 women were subdivided into the fol-
lowing categories: 1) 32 Ph.D.'s; 2) 76 non-student mas-
ters’ degrees; 3) 84 non-student bachelors’ degrees or
equivalent; 4) 25 Ph.D. candidates and; 5) 30 masters’
candidates. We were able to reach the majority of these
women by questionnaire, letter and/or telephone.

The main findings were: 1) the high degree of pro-
ductive employment in the Atmospheric Sciences or a
closely related field (101 of 190 non-students) and 2)
the sex-related difficulties noted by the majority (739,
of the 150 non-students reporting). All the Ph.D.’s were
employed full or parttime in atmospheric science or a
related field, and most had received some significant
honors. Many of the masters and bachelors had also
had outstanding careers, although, in general, trace-
ability and commitment decreased somewhat with the
less advanced degrees. The prospects for young women
arc brighter now than a generation ago. Four young
female atmospheric scientists are currently assistant
professors in major atmospheric science departments
and several are in rising professional situations in the
operational weather services. The sex-related difficulties
were of two distinct types, namely: 1) discrimination,
now decreasing and 2) for married women, problems of
co-location of careers with those of husbands and to an
important but lesser degree, child care.

The survey exploded the myth that “it does not pay”
to provide women with training and opportunity in
atmospheric science. Nearly all areas of atmospheric

1On leave from Department of Environmental Sciences,
University of Virginia, Charlottesville, Va., until June 30,
1974,

2The National Center for Atmospheric Research is spon-
sorcd by the National Science Foundation,
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science today have already been infiltrated by females,
except that of top management. Related to this, the
distributions of males versus females in the field are
quite different, With females, 609, are in teaching
and/or research, 329, in operations, and 8%, in man-
agement, while the corresponding figures for males are
289, 439, and 299, respectively. A surprising result
of our survey was the high fraction of foreign born
women in the advanced degree categories, decreasing
to negligible with the baccalaureates.

1. Introduction

More than 25 years ago, the elder of us wrote an
article carrying this title, which was published by the
American Meteorological Society in its publication
“Weather Horizons.” That was an assessment in the
post-war year of 1947. With cautious optimism, the
article predicted that women meteorologists were not just
a war-time flurry, but at least some would persevere in
the profession, albeit in small numbers.

Operational and industrial meteorology were tenta-
tively flagged as difficult areas for women, with teaching
and research offering a more favorable climate. Possibili-
ties were also suggested of combining meteorology with
another skill, such as technical writing and use of
natural resources.

Have these predictions been borne out? How have
women in meteorology fared and what is their future
outlook for the late 1970’s and 1980's? How many wo-
men meteorologists are there today, what are they doing
with what skills, what discrimination have they faced
and what does the future hold for these women and
for their potential successors?

We decided that it was time to make a survey, to
report on it, and to outline our findings regarding exist-
ing and possible opportunities. It seemed appropriate
that the elder of us, an old-timer with more than 30
years' full-time in the field, should, as the author of the
previous article, have the collaboration of a younger
woman still near the beginning of her career, with just
a few years of employment after her Ph.D. Oppor-
tunities and attitudes have changed so drastically since
1947 that viewpoints of the World War 1I generation
are often quite different from those of young women
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just beginning their careers; we thought that both view-
points should be reflected in this article.

First, it was necessary to define “female meteorologist”
and to outline a useful survey that could be conducted
with minimal help while both of us were employed in
demanding jobs separated by 2,000 miles. For the pur-
pose of the survey we have defined “female mete-
orologist” as any female now in the United States, either
with a bachelor’s or higher degree in atmospheric science
(or meteorology), or one who is doing or has done work
in the United States at the professional level in atmo-
spheric science, as evidenced by publications, employ-
ment history, university or Society records, or other
reasonable evidence. We sought names through Ameri-
can Meteorological Society cooperation, through notices
in publications, and to university departments, employ-
ers, and chains of colleagues and acquaintances. We do
not claim that we have reached everyone; however, the
problem concerned deciding whom not to count as a
meteorologist rather than missing bona fide atmospheric
scientists. We have subjectively drawn the line in each
case, leaving out those women clearly outside of atmo-
spheric pursuits (oceanographers, solar physicists, etc.).
Of those with atmospheric science degrees, however, we
did try to include as many of the “drop outs” as we could
locate. With those leaving the field, we made an effort
to learn the approximate numbers and the reasons for
discouragement.

The results of the survey have been checked and
tabulated, and master lists have been compiled. A com-
plete card file with names, addresses, employment, and
degree information has been made, and career resumés
of most of the women have been collected and filed
alphabetically. All of this material is being sent to the
American Meteorological Society for their retention.

A briel summary of our findings is presented here.

2. Results of the survey

The two most important results of the survey were:
first, the large number of women atmospheric  sci-
entists, namely about 247, excluding about 80 more we
had listed as undergraduate majors; second, the large
impact of their sex upon their careers, a factor which
will be analyzed in the course of this report. This
total number of women meteorologists is more than 49,
of the approximately 5,500 professional members of the
American Meteorological Society (about 88 women are
listed as professional members of the Society).

Of the 247 women atmospheric scientists covered by
our survey, 32 had Ph.D.’s, and 25 were bona fide Ph.D.
candidates (in 1973). We studied 76 women with Mas-
ter's degrees ® and 30 were listed as Master’s candidates.
The remaining 84 women either he'd bachelor’s degrees
or had performed at least several years of professional
vork requiring equivalent education.

3 The number of women holding master’s degrees in atmo-
spheric science probably exceeds 100 since most of the Ph.D.
candidates already had their Master’s.

To facilitate presentation of results, we divided the
women into five categories: 1) doctorates; 2) masters; 3)
bachelors; 4) graduate students; and 5) undergraduates.
We attempted to obtain from each woman a curricu-
lum vitac and a letter describing her carcer and the im-
pact, if any, of her sex upon it. We also attempted to
have a personal conversation with many of the women,
particularly those not answering the questionnaire com-
pletely. In the summary tables, we have integrated the
employment data in an attempt to categorize one wo-
man’s whole career as well as possible.

In nearly all cases, the recorded level of impact of
being female was the subjective report of the woman
herself.

Regarding the completeness of the survey, we believe
we have reached and listed virtually all the doctorates.
Since the survey has taken nearly two years, however, a
few of the Ph.D. candidates may have received their
degrees without our knowing it, despite efforts to update
the results to November 1973. With the Master’s cate-
gory we may have missed as many as 6-12, and with the
Bachelor’s as many as 12-20. With the degree candidates,
especially undergraduates, we could not make a serious
effort to include everyone. The important point is that
our results may be an underestimate of the number of
women in ecach group, but they cannot be an over-
estimate.

a. The doctorales

The information we obtained is summarized in
Table 1.

A woman included in the Ph.D. table may actually
have obtained her degree in a related science such as
physics or bio-chemistry. If, in her and our opinion, she
has done some years’ work and published or held posi-
tions in atmospheric science, she has been included.
Somewhat more than half of the Ph.D. women actually
hold their degree in meteorology or atmospheric science.
The others are mainly in physics or chemistry, with two
holding a doctorate in statistics. About one-third of
these women were born outside the United States.

Up to 1865, fewer than 19 of the total doctorates in
meteorology were women. However, in the last five
years, women comprised about 29, of the 623 doctorates
awarded in the Aumospheric Sciences listed in the
BULLETIN OF THE AMERICAN METEOROLOGICAL SOCIETY.
For the academic year 1971 and 1972, .this figure was
8.59.

The outstanding feature of the Ph.D. population is
the high degree of employment. All of the female Ph.D.’s
in atmospheric science (under 55 years of age) are in
some way gainfully employed. None has entirely left
atmospheric pursuits. The next two striking features
of the populations are: 1) more than 909, are involved
with research and/or teaching and/or its direction, and
2) more than 709, reported problems or discrimination
associated with being female.

In this Ph.D. group, there were no total drop-outs
from professional employment, although two of the
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Retired*
Full Part None Oﬁt:l‘gr* (e>tlSr§) Unknown
(years)
Employment 26 6 Q 2 2 0
Field Research/ Research Admin Env. Mng. Traffic Consult Unknown
Teaching only Res/T LEditor Analyst or
Industry
13 13 3 1 1 1 0
Age <30 30-40 40-50 >50 Unknown
6 13 2 11 0
Marital Single Married Married Divorced Unknown
status No Child Children Widowed
) 11 9 10 2 0
Reported None Slight Moderate Severe Unknown
sexual
impact 9 7 7 9 0

* Can overlap with other categories since, for example, a woman may have worked full time for 30 years and recently retired.

women with their doctorates in meteorology had been
forced to leave meteorology for a slightly related pro-
fession. The perhaps surprising gaps in our Ph.D.
population are suggested by the facts that none of the
women were in operational or military meteorology,
none at high levels in management, and none involved
in the private sector except one government retiree do-
ing free-lance consulting. In the three management posi-
tions, two are chairmen or vice-chairmen of University
Departments, and one is the Director of a small govern-
ment research laboratory.

In the case of the Ph.D.’s, we attempted to pose three
further important questions, namely:

1) How many of the women chose and were able to
advance on the ‘“regular ladder” of employment and
how far did they advance in comparison with those who
either chose or were forced to accept positions as Re-
search Associate, Lecturer, part-time or temporary em-
ployee, etc.?

2) In the case of those reporting obstacles, what were
those obstacles and were they different for single versus
married women, those with or without children, etc.?

3) What impact have these women meteorologists had,
if any, upon the major developments in the profession,
in science, management, policy, etc.?

Clearly, there is some subjectivity involved in these
assessments. Furthermore, we did not seek to obtain
salary figures nor to compare these with males at com-
parable education and experience levels.

With regard to the “regular employment ladder”, con-
siderably more than half of the Ph.D. women had fol-
lowed it. Of these 20, eleven were never married, seven
were married without children and only two were mar-
ried with children. One of these two had spent all but
five years of her long professional carer in a non-U.S.
country where she assessed an easier path for married
women in science. Thus, of all the U.S. female Ph.D.
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atmospheric scientists we found, only the elder author of
this article had a long full-time career (>20 years) on the
regular ladder, during most of which she was married
and had children at home. Of the twelve Ph.D.’s not on
the regular ladder, roughly half followed that course
voluntarily. However, one of the outstanding U.S. radar
meteorologists voluntarily chose that path, alternating
between part- and full-time work as her family devel-
oped.

The sex-related obstacles reported by the eleven single
Ph.D.’s, all on the regular ladder, in no case exceeded
“slight.” On the other hand, married Ph.D.’s were vir-
tually unanimous in reporting nepotism rules and re-
stricted employment caused by their husbands’ careers
as their major obstacle. One woman stated that the prob-
lem in finding a job where her husband was located was
so severe that she almost regarded her education as “a
waste”; at least six others reported crippling reduction
in productivity and life satisfaction. Problems of child
care were cited by two-thirds of the mothers, but with
considerably lower emphasis.

All the Ph.D. women seemed to have learned to cope
with the everyday slights and put-downs, the frequent
lack of being taken seriously, and even overt job and
promotion discrimination, facts which were repeatedly
noted. Negative attitudes on the parts of males were
rarely reported as severely damaging, except in a few
cases where the woman's own husband was involved, and
in one or two cases where a graduate supervisor had an
overtly negative attitude. Most Ph.D. thesis supervisors,
on the contrary, were generally cited as the strongest
positive and/or helpful influence encountered. We noted
a marked tendency for the Ph.D.’s and Ph.D. candidates
to come mainly from a few graduate schools, where one
or two professors were repeatedly named as having
provided encouragement, opportunities, and help.

The question of the degree of success and impact of
the women Ph.D.’s is more difficult to assess; we cannot
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claim to answer the question of whether their achieve-
ment and influence averages more or less per capita
than that of the male Ph.D. meteorologist. That their
graduate records, grades, honors and qualifications had
to far exceed the average to obtain the Ph.D. is clear
from examining their curricula. Many mentioned that
merely being a female caused her to stick out in a
crowd. Whether these “head starts” were or were not
outweighed by later discrimination, opportunity restric-
tions and/or family responsibilities we cannot say. The
average number of publications per woman was about
15. The mean age of the women was 41. If we were
to assume, therefore, a 15-.year fulltime career, this
would constitute one publication per year per woman.
If we use the employment findings reported above, per-
haps an equivalent full-time career of 10 years per
woman would be a fairer allowance, yielding about 1.5
publications per woman-year. The top two women have
published 86 and 65 papers each. At least three have
published books.

A measure often used for the “success” of the Ph.D.
in the sciences is whether the individual is still publish-
ing original research five years or more after receiving
the degree. For the women Ph.D.s in atmospheric sci-
ence, the record of “success” with this measure is vir-
tually 100%,. Even the two women leaving the field
published in it for some years prior to leaving and/or
are using their atmospheric training in their current
jobs. The myth that “it does not pay” to provide gradu-
ate education to women has most surely been exploded
by the Ph.D. women in atmospheric science.

The women Ph.D.s have received some special re-
search recognition and honors. One is a Fellow of the
American Meteorological Society (among 152 elected so
far) and a recipient of its Meisinger Award. One has
received an honorary D.Sc. from her Alma Mater. An-
other received an important award in Physical Chemis-
try. Several others have received special women’s awards,
and two are currently listed in “Who’s Who in American

Women.” Three have served on, or have chaired, major
committees in the American Meteorological Society and
at least one-third have received choice fellowships, such
as Guggenheim, NSF, NASA, UCAR, Woodrow Wilson,
etc.

On the other side, achievements in the hard world of
employment have been less impressive. To our knowl-
edge, only three of the Ph.D. women in atmospheric
science have achieved the rank of full professor in
United States universities and none has held major
positions in academic administration, such as Dean, Vice-
President, or President. In government, one has achieved
the rank of GS-16 and two or three have made GS-13 or
14, None has achieved a high administrative and/or
policy-making position.

Thus, the main impact of the female Ph.D.’s has been
firstly through their original research and how it has
affected the growth of their fields and secondly in the
impact of their leadership upon colleagues and students.
A conservative estimate is that at least 50 younger mete-
orologists have had one of the women on their gradu-
ate committees or as a research sponsor and/or
supervisor.

b. The master’s category

With the 76 ¢ women in this category, we had more
difficulty in tracing and/or contacting every one, and
some could not be located. Results are summarized in
Table 2. We were unable to determine the fraction of
total masters’ degrees in atmospheric science that have
been awarded to females.

That so many of these women were untraceable despite
our serious repetitive effort suggests a less strong identi-
fication with atmospheric science than that evidenced
by the Ph.-D.’s. Of the roughly 65 that we did locate, the

4 Category does not include those women with master’s
degrees who are currently Ph.D. candidates. These are sum-
marized in the category “graduate students.”

TABLE 2. 76 Master’s degree females in atmospheric science.

Retired
Full Part None %tetllgr (e>15r§ ) Unknown
. (vears)
Employment 46 9 i1 11 2 8
Field Research/ Operations | Management, | Techn. Tr. Programmer Outside Unknown
Teaching Military Consultant Writer Met.
Private, TV Editor
37 9 6 3 5 10 6
Age <30 30-40 40-50 > 50 Unknown
21 15 14 19 7
Marital Single Married Married Divorced Unknown
status No Child Children Widowed
28 13 23 3 9
Reported None Slight Moderate Severe Unknown
sexual
impact 13 12 15 26 10
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results were a startling “mixed bag"” of some outstand-
ing careers contrasting with at least eleven known com-
plete dropouts from employment (roughly half involun-
tary). Twenty-six of those responding reported severe
difficulties related to their sex; these included six women
who had never married. Eleven of those whom we traced,
who are currently employed, had left atmospheric science
altogether, nine through lack of opportunity, one from
diminished interest, and one from military transfer.
Several who were not able to obtain paid employment
have continued some research on their own or in col-
laboration with their husbhands.

On the positive side, more than half are employed
full-time in atmospheric science. At least three have
achieved careers equaling or exceeding those of any of
the Ph.D.’s. One, in numerical weather prediction, has
attained the rank of Captain in the Navy; another, in
operations, has made Lt. Colonel in the Air Force. A
third has reached the military rank of Major, is a Wing
Climatologist, and is the only member of the master’s
category women currently listed in “Who’s Who in
American Women.” Moreover, one of these is the only
woman meteorologist so far who has been listed in
“Who’s Who in America.” She is a business woman who
started and now runs her own weather consulting cor-
poration because she could not find employment in exist-
ing ones in her area. Three of the women have pioneered
in TV weather presentation. In the civilian government
service, this group has fared less well. None has, to our
knowledge, risen above GS-12. However, several at that
level are still in their twenties and may go much higher.
Several of these women are working in the interdiscipli-
nary area of air pollution and its impact on the en-
vironment and on human health. Most of these women
received their graduate training in the Harvard School
of Public Health; several courses in the curriculum were
in meteorology.

The question of the “regular employment ladder” ap-
pears less relevant with this diverse group as does the
per capita publications,, although the vast majority were
in research or in research combined with teaching. In
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academia, only one (a Catholic sister) has achieved
the rank of full professor; there is also one Associate
and one Assistant Professor in the group. Many have
published 10-12 papers and at least one has published
24.

On the other hand, many of these females have been
forced to accept jobs clearly below their level of train-
ing and many cited examples of adverse discrimination,
lower salaries and fewer job opportunities relative to
males. Of the thirteen reporting no adverse sexual dis-
crimination, only two were married and of these, only
one had children. She was working voluntarily part-time
because of obligations to home and children. Ironically,
almost half of those reporting no adverse sexual dis-
crimination had spent most of their careers in positions
of “Research Assistant” or equivalent; that is, in our
opinion, they had settled for employmem inferior to
that which a male with their qualifications could have
been expected to find.

c. The bachelor’s category

The information on these women is summarized in
Table 3.

The 84 women in this category fell immediately into
two different groups. Group 1, about 63 in number, com-
prised women holding a bachelor’s degree in meteorol-
ogy or atmospheric science, regardless of employment.
Group 2, about 21 in number, consists of women work-
ing at the professional level in atmospheric science, but
who either hold bachelor’s degrees in other fields (about
16) or those few (roughly 5) who hold no college degree
at all but who have worked themselves up into profes-
sional positions in atmospheric science. All of the latter
are employed by the National Weather Service, in
Grades GS-10-12, in operational and/or supervisory posi-
tions. Most of these have taken numerous college mete-
orology courses by correspondence or at night school;
only one (that we know of) has made it into professional
meteorological ranks with no college credits at all.

Of the 84 women in the bachelor’s category we have

" been unable to locate or contact about two dozen, al-

TasLE 3. 84 Bachelor’s degree (or equivalent) females in atmospheric science.

Fult Part None Cf)-lt:l'ﬁr Retired Unknown
Employment 48 3 5 10 8 24
IField Research/ Operations Private Editor Programmer Outside Unknown
Teaching Military TV writer met.
11 41 1 1 1 10 19
Age <30 30-40 40-50 >50 Unknown
20 9 18 23 14
Marital Single Married Married Divorced Unknown
status No child Children Widowed
30 12 1 4 27
Reported None Slight Moderate Severe Unknown
sexual
impact 20 15 7 13 29
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though we did obtain some information coicerning
nearly half of these. Fourteen of the women simply
could not be traced despite repeated efforts through
several channels. These were all in Group 1; we surmise
that most of them married, changed their names and
probably left the field of atmospheric science. Since our
survey could not be exhaustive we may have omitted
12-20 additional women who should have been included
in this category.

As with males, obtaining a bachelor’'s degree in a
discipline is not generally regarded as a lifelong com-
mitment to that particular subject. The fact that 41 of
the 84 (or nearly 509) are currently employed in atmo-
spheric science or a closely related field, either full or
part-time, seems to us a good record.

The average age of the entire group is 40 years. The
peak population in the 40 and above age bracket is al-
most surely the result of the large group trained during
World War 11, while the secondary peak in the under
30 age group may be a result of recent improved op-
portunities for women in the professions as a whole.
The bachelor’s group differed from the graduate degree
groups primarily in its heavy proportion in operations
and secondarily in containing a much smaller proportion
of women (only two or three) born outside the United
States.

Some of the careers in this group are notably success-
{ul. In particular, one woman was the first female MIC
(Meteorologist-in-Charge) at a forecast station and has
served in this capacity for nearly a decade. She is listed
in “Who’s Who in American Women” and is also mar-
ried and the mother of five children. Another woman
was recently appointed Lead Forecaster at a major fore-
cast office and received the Department of Commerce
Silver Medal. At least two of these 80 women have two
dozen or more publications to their credit. One has
made Commander in the Navy and another Captain in
the Air Weather Service.

On the other hand, nearly two-thirds of those con-
tacted reported the negative impact their sex had upon
their career, with nearly one-fourth reporting severe sex-
related problems. Of these 13 women, five had never
married. Ten of those employed and reporting had left
metcorology altogether, the majority owing to lack of
employment opportunity; two of these, both young,
were working as typists. -

At least a half-dozen of those in Group 1 (with a
bachelor’s degree in atmospheric science) were working
in subprofessional jobs. Those in atmospheric science
were either employed in operations as observers, chart-
ists, etc., or in research as assistants doing routine data
analysis, calculations, and drafting.

At this time, the best career opportunities for women
in atmospheric science, who do not plan to continue
their education beyond a bachelor’s degree, are clearly
in the government service, both civilian and military.
Currently of 1537 professional positions in the Air
Weather Service, 11 are held by women, while in the

NOAA National Weather Service, they occupy 20 of
1554 professional positions. These agencies are now con-
ducting equal opportunity programs, with women being
one of the “minority” groups who are given strong en-
couragement to compete for vacancies for which they
qualify, The civilian and military meteorological agen-
cies are, however, currently in a stage of retrenchment or
non-expansion so that for each vacancy there are numer-
ous qualified applicants. However, once “on board,”
a capable and highly motivated woman with a B.A. or
B.S. has at this time better opportunity to advance
through the middle ranks than ever belore.

There are also affirmative action programs underway
applying to government contractors.

4, The graduate students

We surveyed 55 female graduate students. Of these, 25
were bona fide candidates for the Ph.D. in meteorology
or atmospheric science; that is, most had either master’s
degrees and were enrolled full time as Ph.D. candidates,
or had passed their preliminary examination for the
Ph.D. Many of these women are or had been employed
professionally in the field for several years, and some
had two to four publications.

Of the 17 responding to our questionnaire, nine were
single and eight were married, two with five and six
children. None of the single women reported severe sex-
related problems. Among those married women reporting
moderate or severe problems, the problems related
mainly to finding career training and/or opportunity
where their husbands’ work was located, and secondarily,
problems related to child care. A majority of these wo-
men held honors, awards, and fellowships. Of the seven-
teen reporting, a surprisingly large number (eight) were
foreign-born.

In the category of master’s candidates, we found
thirty women with bachelor’s degrees, most of them
enrolled full-time in graduate programs leading to the
Master’s degree in meteorology or atmospheric science.
In this group, nineteen answered our questionnaire.
Only three were married, none with children. Six were
foreign-born. Nearly all had graduated with honors
and received high grades; a number had graduate assist-
antships and fellowships. No member of this group re-
ported any serious sex-related problems or discrimi-
nation.

5. Undergraduate students

We obtained the names of 80 female undergraduate
majors in meteorology or atmospheric science. We made
no attempt to ascertain that this was a complete list and
attempted only once or twice to reach each girl on the
list. The reason for the smaller effort with this group
was, of course, their shorter exposure to the field plus
the common tendency among undergraduates to change
major fields.

Even so, 32 responded to our questionnaire. None re-
ported any serious or even moderate sex-related prob-
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