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Abstract
The names of 927 women who are or have been active in meteorology or closely related fields have been obtained from various
sources. Of these women, at least 500 are presently active. An estimated 4 - 5 % of the total number of Ph.D.s in meteorology are
awarded to women. About 10% of those receiving B.S. and M.S. degrees are women.
The work patterns, accomplishments, and salaries of employed
women meteorologists have been summarized from 330 responses to
questionnaires, as functions of age, family status, part- or full-time
working status, and employing institutions. It was found that
women meteorologists holding Ph.D.s are more likely than their
male counterparts to be employed by universities. As increasing
number of women were employed in operational meteorology, although few of them were married and fewer still responsible for
children. Several women were employed by private industry and
some had advanced into managerial positions, although at the present time, such positions remain out of the reach of most women.
The subjective and objective effects of several gender-related factors have been summarized from the comments and responses to the
questionnaires. The primary obstacles to advancement were found
to be part-time work and the responsibility for children. Part-time
work was found to have a clearly negative effect on salary increase as
a function of age. Prejudiced discrimination and rules negatively affecting women remain important, especially to the older women, and
affirmative action programs are generally seen as beneficial.
Surprisingly, in contrast to the experience of women in other fields
of science, women Ph.D.s in meteorology earn salaries comparable
to those of their male counterparts. It is suggested that this is a result
of their employment in government or large corporations and universities where there are strong affirmative action programs and
above-average salaries. Based on the responses to the questionnaire,
the small size of the meteorological community is also a factor, enabling women to become recognized quickly as individuals. It also
may be partially attributed to the relative youth of the women involved. They are t o o young to have encountered the severe discrimination others experienced in the past, and too young to have reached
the barriers that have traditionally prevented women from advancing to higher positions. N o figures are available that would allow
comparison between salaries of male and female holders of bachelor's and master's degrees.

1. Introduction
Nearly a decade ago Simpson and LeMone ( 1 9 7 4 ) began a
survey of women active in the field of meteorology. Since
that time, the number of women in the field has nearly
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doubled and affirmative action programs have been instituted to insure employment for new women meteorologists.
During the same period of time, the employment situation
has tightened for all meteorologists in the federal sector, and
the private sector has rapidly expanded. The survey has been
updated in an attempt to determine how all these changes
have affected women.
Here the numbers and work patterns of women active in
meteorology are summarized and descriptions are given of
where they work, their accomplishments, their salaries, and
how they manage to combine families and careers. The impact of affirmative action programs is discussed. The problems women encounter as a result of family/career balances
and other gender-linked difficulties are discussed, and solutions proposed, based on the successes of the women
surveyed.
Some women surveyed consented to have their names put
on a roster for recruiting purposes. This is available through
the authors upon request, or from Dr. Gerald Grams, School
of Geophysical Sciences, Georgia Institute of Technology,
Atlanta, Ga. 30332.

2. Collection of the data
To insure uniformity of the data, meteorology was defined as
in the previous survey: meteorologists are people involved in
research in geophysical fluid dynamics, the mesosophere, the
aurora, the boundary layer, air-sea interaction, atmospheric
chemistry, or any other field involving the atmospheres of
the earth or other planets. They also are the more familiar
weather forecasters. During the course of the survey, questionnaires also were obtained from physical oceanographers.
They were included in the surveys of attitudes, but not in the
summaries of numbers, work patterns, or salaries.
Names of women were taken from the previous survey, the
American Meteorological Society (AMS) membership roster
(AMS, 1 9 7 8 ) , the lists of new members in the BULLETIN OF
THE AMS (BAMS), the roster of Section W of the American
Association for the Advancement of Science, and lists of
Ph.D. dissertation titles which appear annually in BAMS. As
in the previous survey, department heads were asked to
supply us with names of women who had obtained degrees in
the atmospheric sciences after 1972, the year names were collected for the Simpson-LeMone ( 1 9 7 4 ) survey. In addition,
each respondent was asked to supply us with names and addresses of women they knew who were or had been active in
the field of meteorology. Personnel in NOAA generously
Vol. 63, No. 11, November 1982
Unauthenticated | Downloaded 01/09/23 01:52 AM UTC

1267

Bulletin American Meteorological Society
TABLE 1.

Women used in salary/job statistics.

Child care
responsibility

Never

Never

Some

Marital status

Single

Married

Either

Ph.D.
M.S.
B.S.

16
36
44

13
19
31

26
31
20

Total
55
86
95

Total sample
Degree unknown, related field, students
Total responding
Total not responding
Address unknown

236
88
330
525
72

Total
Total number of known Ph.D. meteorologists not responding

927
30

provided us with a list of women meteorologists or physical
scientists working for that agency. Names of women in other
federal agencies were obtained through telephone calls. We
were unable to obtain complete lists of women in the military, but several military women responded to the survey and
sent us names of their colleagues. Names also were obtained
from lists of authors in the AMS journals.
A total of 927 names were thus obtained. We were unable
to locate 72 of these women. Of the remaining 860 who received questionnaires, 330 responded, 236 of these being professionals in meteorology or closely allied fields, and the remainder being students. The latest academic degree and
family status are summarized for the professionals in Table 1,
along with the total statistics. From our familiarity with the
names, we estimate that at least 250 of the women not responding are active in the field, making a total of at least 500
meteorologists. Many of the others are retired, have gone to
another field, or are employed in a closely related field.

3. Statistics of the population
Surveys of the university programs in meteorology and
oceanography by the American Meteorological Society indicate that the percentage of women studying those fields increased to 10% during the 1970s.2 This large increase is reflected in the ages of the women responding to the survey,
summarized in Fig. 1. For all three degree categories, more
than 50% of the women received their last degrees after the
names were obtained for the Simpson-LeMone survey in
1972. A similar pattern is apparent for the Ph.D. degree recipients listed in BAMS. The number of doctorates received
by women is compared to the total for the last 15 years in
Table 2, based on counting the meteorological Ph.D. dissertation titles published annually in BAMS, 1966-81. Up to
1970, the number of women receiving doctorates in meteorology was one or less per year, but in the 1970s, the number of
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FIG. 1. Distribution of the respondents of the survey as a function of year of birth. Those receiving their last academic degree after
1972, the year of the beginning of the Simpson-LeMone (1974) survey, are to the right of the zig-zag lines.

female Ph.D.s has increased to about five per year, or 3.7% of
the total, while the number of males has leveled off. This figure is low compared to the ~10% figure for women studying
for the Ph.D. in meteorology and oceanography, 2 and for the
dissertation titles reported in BAMS, if they are all counted.
However, not all dissertation titles given in BAMS are related to atmospheric sciences; many are in biological oceanography. We believe a similar distribution of specialities exists for the Ph.D. students. In mid-1978, despite increasing
numbers, only 2.4% of the 6500 professional members of the
AMS were women (AMS, 1978). However, among the 1100
student members, more than 10% were women. The discrepancy in the number of professionals is in part due to a higher
dropout rate for women, and it also reflects the small number
of women entering the field in earlier years. Further, many
women active in the field drop their membership upon marrying another AMS member. The total number of female professional members in the AMS in 1978, 154, is small in comparison to the 236 women responding to the survey.
It is difficult to estimate the relative availability of women
in the field, but given the general lack of statistics and gross
inaccuracies encountered in Affirmative Action plans, we
feel compelled to try. For M.S. and B.S. degree recipients,
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Doctorates in meteorology in the United States
and Canada.*

Year
(September-August)
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
(September-January)
1977-79
(February-January)
1979-80
1980-81

%

Total

Women

Women

60
82
63
101
103
142
123
111
86
114
142

0
1
1
3
1
5
2
5
2
5
8

0
1.2
1.6
3.0
1.0
3.5
1.6
4.5
2.3
4.4
5.6

139

3

2.2

118
111

5
3

4.2
2.7

TABLE 3.

Major employers of meteorologists in 1980-81.

Total

Number
women

Percent
women

60
49
(20)
0
14

3.8
3.7
(1.3)
0
27.5

426
91
(11)

11.3
7.7
(0.7)

Five-year %

1.5

3.3

3.7

* BULLETIN OF THE A M S , 1966-81: Ph.D.s, recipients, and dissertation titles.

AMS surveys and student memberships suggest that women
represent 10% of those graduating each year. It is virtually
impossible to estimate the total population. However, an attempt can be made for Ph.D.s. From Table 1, we were able to
locate 80 female Ph.D.s active in the field of meteorology. 3
Other women doctorates were contacted but not included,
since their degrees could be in related fields. We can compute
the total number of Ph.D.s by adding Bretherton's (1977)
figure for 1975 (1200) to the total for the last five years given
in Table 2, obtaining 1825; this suggests women make up between 4 and 5% of the total. This is a conservative number,
since the total figure does not account for retirements.
The slight discrepancy between this and the figures given
in Table 2 has many sources. Bretherton's definition of an
atmospheric scientist was slightly narrower than ours, excluding agricultural meteorologists. We also included some
women from other fields (e.g., statistics) who applied their
skills to meteorology. Finally, women (and men) may obtain
degrees in geography, chemistry, applied mathematics, or
another related field and will not, therefore, be included in
the BAMS dissertation lists.
As in the previous survey, a large fraction—about half of
the Ph.D.s responding—were not Americans by birth. The
largest fraction was of Chinese extraction (7); others came
from the United Kingdom (5), Germany (5), Canada (3, 2 of
whom still reside in Canada), South America (2), Sweden,
India, and France (1 each). Seven of the 55 Ph.D.s responding were elected to Phi Beta Kappa; many others were in
Sigma Xi or other honoraries, and many had been elected to
Who's Who in American Colleges and Universities.
In Table 3, the number of women working in the federal
sector as of mid-1980 is compared to that obtained in 1973
for the Simpson-LeMone survey. In the major agencies employing meteorologists, the National Weather Service and

3
Four more women, now retired, were also included in the survey;
a fifth is now deceased.

Civil Service
NOAA
1587
National Weather Service
1338
(National Weather Service)
(1554)*
DOE
4
N A S A (GISS and G S F C )
51
Military
Air Weather Service
Enlisted personnel
3600
Officers
1181
Professional positions
(1537)
NCARb
Ph.D. scientists
98.5
Support scientists (mostly M.S. and
B.S.)
68.2
Universitiesc
546
(Atmospheric Science departments
and groups—Tenure-track faculty)

4.8

4.9

11.7
14

17.2
2.6

°( ) denotes results from Simpson-LeMone (1974).
''Fractions due to part-time workers.
c
American Meteorological Society, 1980: Curricula in the Atmospheric and Oceanographic Sciences. (U.S. statistics only), 326 pp.

the Air Force Air Weather Service, the percentage of women
meteorologists has increased; however, the total number of
meteorologists employed by these agencies has decreased. Of
350 geophysics officers involved in meteorology, oceanography, mapping, charting, and geodesy in the Navy, there are
now 20 females. The Army employs some professional meteorologists, most being at its Atmospheric Sciences Laboratory in White Sands, New Mexico. In the Civil Service,
two of the women surveyed were in the Senior Executive Service, and one woman meteorologist-in-charge and a few
women officials in charge are employed by the National
Weather Service.
From Table 3, the universities have not done as well, on a
percentage basis, at hiring women as have other employers.
This reflects the surge of growth in universities in the 1960s,
when women Ph.D.s in the field were either discriminated
against or simply unavailable. In the late 1970s, when the
number of women Ph.D.s increased markedly, there was a
sharp drop in available tenure-track positions.

4. Employment patterns
a. Type of employment
Type of employment as a function of degree and marital/
family status is summarized in Table 4, in which there are
four major employment categories: "Government (Operations)" includes all those involved in forecasting or air pollution monitoring/control for state, local, or federal governments; "Government (Other)" primarily includes those
involved in research for the federal government; military
forecasters are included in "Military/Operations"; and those
doing research are included with forecasters in "Military."
Employees in private industry have duties which include TV
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TABLE 4.

Occupation as a function of family status for those
reporting salaries.
N o children

B.S.
Government (other)"
Government (operations)
Military (operations)
University
Private sector

LS.
Government (other)"
Government (operations)
Military
University
Private sector

h.D.
Government (other)"
Military
University
Private sector

a

With
children

Total

n

8
2
4
0
_4

17
25
13
1
20

35

18

76

3
5
0
1
_3

7
7
2
6
_6

11
0
2
0
_6

21
12
4
7

11

12

28

19

59

5
0
7
J_

4
0
8
J_

7
1
7
_4

16
1
22
_6

13

13

19

45

Married

Single

4
9
4
1
_5

5
14
5
0

23

Includes NCAR.

weathercasting, consulting, forecasting, and research. University meteorologists are involved in teaching and/or research. The majority of meteorologists with bachelor's degrees are included in operations or private industry and are
primarily forecasters.
Job choice is a strong function of family status. The majority of women in operational work are either single or married
without children. Only six of the married women with children were in operations, four of them in the military. The
virtual impossibility of child care for shift work is certainly a
contributing factor: at least one woman said she was staying
at home while her children were small, but planned to return
to work later. In spite of the difficulties, some women in operations do manage to continue working after their children
arrive. One women in the military gives her superiors credit
for the opportunity, citing their "willingness to juggle schedules so that my husband or I could care for the children."
Another military woman said her branch of the service
treated her and her husband as a "unit" in considering
transfers, etc.
Master's degree recipients followed a similar pattern, but
with more people at universities, and correspondingly fewer
working for private industry. Thirty-two, or slightly over
half, were involved primarily in research.
Ph.D. women are strongly concentrated in academia. The
46% (or 49% of those reporting salaries) in the colleges and
universities is closer to the number obtained for the total
population (49%) in the survey of Ph.D. recipients by Bretherton (1977), than his 36% figure for those receiving their
doctorates in the years 1970-75. This is surprising in view of
the youth of the respondents (Fig. 1). It reflects the tendency
for women to join university or college faculties in propor-

tionally greater numbers than men (e.g., Astin, 1969). However, affirmative action programs and the virtual elimination
of anti-nepotism rules in the last decade certainly contributed to this tendency, since positions in universities have become harder to obtain. Twenty-nine percent of the women
Ph.D.s work for the federal government, compared to 28%
of the total Ph.D. population, with 41% of those receiving
Ph.D.s in the years 1970-1975 (Bretherton, 1977). Fifteen
percent (13% of those reporting salaries) of the women
Ph.D.s surveyed work for private industry, 12 times that for
both groups summarized in the Bretherton survey. Nearly all
of the women doctorates are involved in research and have
published an average of one paper per year in a refereed
journal, which agrees with the Simpson-LeMone survey.
Half of the university women are in "tenure track" positions. Of these, five are assistant professors, five are associate
professors, and one is a full professor. This is a strong function of age: all of the five assistant professors are between 30
and 35, and all associate professors are between 35 and 45.
None of the tenure-track women had ever worked part-time.
Women have made some inroads into management since
the last survey. Two supervise research groups at NASA, and
the head of the Center for Environmental Assessment Services of Environmental Data and Information Service (EDIS)
is a woman. One has substantial responsibilities in a state
agency, and one is a middle-level manager in private industry. As previously stated, there is one woman MIC. Top
management posts in meteorology, e.g., head of NOAA or
head of NCAR, have not yet been filled by women, nor have
high management posts involving employees other than meteorologists, such as the presidency or a deanship at a university. Many women in the survey noted that they had no problem gaining respect from their professional peers, or had long
forgotten that struggle. The AMS has elected three women to
the rank of Fellow, and has had four female Councilors, but
it remains a continuing challenge to convince non-meteorologists, clients, or the general public of their competence.

b. Part-time work
Responsibility for a family as well as career often forces
mothers to work less than full-time at some time in their careers. With the near-elimination of anti-nepotism rules and
the growth of private-sector meteorology across the country,
women meteorologists with young children are finding parttime work a good alternative to more completely sacrificing
family or career. The fraction of part-time workers among
the women with children is summarized as a function of age
in Fig. 2. Of the 62 (56 of whom reported salaries) women
with children, 29 have at some time worked part-time. Of
these, eight returned to work as their children grew older.
Thirteen of the 21 currently working part-time have children
under six. These statistics and comments on the questionnaires indicate that most women view part-time work as a
temporary necessity. This is true for mothers in academia as
well (Johnson and Stafford, 1974). Of the three groups, the
largest number of part-time workers are women with master's degrees.
Certain jobs seemed to be better suited to part-time employment. Several women did part-time consulting, some
Unauthenticated | Downloaded 01/09/23 01:52 AM UTC
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FIG. 3. Numbers of women employed in four categories, as a
function of salary, by academic degree. The salaries of part-time
workers are adjusted to full-time rate.

FIG. 2. For women with children, part-time and full-time work as
a function of age of children and years after B.S.

from their home. A few women taught classes on an hourly
basis, and several women were employed part-time in research. However, there were no women part-timers in either
management or operations, nor were any of the women surveyed combining part-time work with tenure-track faculty
positions.

5. Salaries
In Fig. 3 the salaries are summarized for recipients of B.S.,
M.S., and Ph.D. degrees as a function of type of employment. The reward for obtaining a higher degree is obvious:
average salaries go up as a function of academic degree. This
also was true for meteorologists as a whole in 1975 (Kellogg,
1977). The figures given for university salaries may be low,
since most of the recipients did not state whether the amount
was for 9 or 12 months. If full-time work was indicated, the
salary was assumed to be for full-time. Similarly, military
salaries may also be somewhat misleading, since military
benefits are not taken into account.
In Fig. 4, salaries are given as a function of age. B.S., M.S.,
and Ph.D. recipients all show an increase in salary with age.
The shading in the Ph.D. plot indicates the 1979 range of salaries between female (lower edge of shading) and male (upper
edge) Ph.D. recipients (National Research Council, 1980). It
was assumed for this comparison that professional experience begins an average of five years following acquisition of
a B.S. degree; the NRC curve was moved to correspond with

this assumption. The NRC curve is probably about 10% too
low because of the one-year difference in the figures (1979/
1980).
The NRC figures indicate that women in the physical
sciences do not fare as well as their male counterparts, but the
data in Fig. 4 imply that this is not true for meteorology. In
the absence of any evidence indicating that men meteorologists are more highly paid than other physical scientists, there
are several possible explanations for the difference. Low salaries for women are often attributed to their employment in
small colleges paying lower-than-average salaries (e.g., Astin,
1969). Few small colleges have meteorology programs. Secondly, several of the women surveyed are employed by the
federal government or by large private firms where salary
discrepancies between males and females are closely monitored. Prejudiced discrimination is a third oft-cited source of
difficulty in the progress of women's careers, but in a small
field such as meteorology, knowledge of ability can quickly
replace prejudice. If the advancement of women in meteorology to high management positions is a major problem, it
cannot be addressed here, since the number of older women
in the sample is too small.
No current salary statistics are easily available for the male
M.S. and B.S. degree recipients, so a comparison of male to
female salaries is not possible.
The effect of family status on salaries in Fig. 4 is clear: salaries for single women M.S. and Ph.D. recipients rise much
faster than those for married women with children, even
though the single women's salaries are initially lower. The effect of marriage alone on salary is not discernable because
most of the older married women had children. We could not
assess the effect of family status on B.S. degree recipients because of the difficulty in finding the older women, and possibly because of a high dropout rate (Simpson and LeMone,
1974).
The effect of part-time work on the annual salaries of
women with children is shown in Fig. 5. In the figure, the salaries of those who have worked part-time for at least one year
are compared to the salaries of those who have always
worked full-time. Here, part-time salaries have been adjusted
to annual full-time rates. From the data, it would appear that
most of the difference in salary may be explained by the difUnauthenticated | Downloaded 01/09/23 01:52 AM UTC
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FIG. 4. Salaries as a function of age, for each academic degree. Numbers by each point indicate sample
size. The salaries for part-time workers are adjusted to full-time rate. The hatched area represents the 1979
range of salaries for physical scientists between females (low) and males (high), from the National Research
Council (1980) figures. To adjust to 1980 salaries, the hatched area should be raised about 10%.

ference in time worked: women working part-time earn
lower salaries which increase more slowly.4 Promotion also
comes more slowly: none of the top women managers mentioned in the previous section ever worked part-time. A similar trend for academic women has been noted by Johnson
and Stafford (1974).
It is difficult to assess whether such a difference in salary is
"fair." It can be argued that slower accumulation of experience should be reflected in slower raises. However, the im-

4
The decrease of salaries for Ph.D.s reflects the fact that some of
the older individuals had greater career problems.

plicit cost-of-living raises and the practice of hiring new
people at increasingly higher ("competitive") salaries should
be considered, as well as reports of higher productivity per
unit time for part-time workers. 5 A few of the women surveyed noted that reduction of benefits for part-time workers
were in excess of the reduction in work time. One woman
noted that not only was promotion unduly slow, but there
5
Alternative Work Schedules, Parts 2 and 3 by Stanley D. Nollen
and Virginia H. Martin, published by A M A C O M , a division of
American Management Associations, New York. It is an A M A Survey Report published in 1978 and is available at $10 per copy from
A M A C O M , 135 W. 50th St., New York, N.Y. 10020.

FIG. 5. Same as Fig. 4, but for the impact of at least one year of part-time work on salary, for M.S. and
Ph.D. recipients, for women with children.
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FIG. 6. The reported impact of gender-related factors on the career of female meteorologists as a function
of marital status. "Little or no impact" is denoted by a 1, great impact, by a 5.

seemed to be different sets of rules for part-time and full-time
workers.

in Fig. 6. Marriage and educational background, which elicited an almost equal number of positive and negative responses are summarized below.

6. Subjective evaluation of the impact of
gender-related factors on careers

b. Marriage

a. Introduction
The women in the survey were asked to summarize the effect
of several gender-related factors on their careers, on a scale
from 1 (little impact) to 5 (great impact). Among these factors were marriage, children, part-time work, prejudiced discrimination, educational background, affirmative action
programs, and "implicit" discrimination (rules that unintentionally, but selectively, negatively affect women's careers).
The first set of questionnaires sent out did not request that a
sign (positive or negative) be attached to the reports of impact; this omission led to confusion, which was avoided in
the later questionnaires. Only factors reported to have a clear
impact to which a single sign can be attached are summarized

Two factors strongly enter into the effect of marriage on a
woman's career. The first is the husband's attitude toward
the wife's career, and the second is the way the compromise
of relocating is accomplished when job changes are necessary.
Most women reported having supportive husbands, although some admitted the support was mainly philosophical—
it existed as long as family life or housework wasn't interfered with. Most "negative" responses came from women
who had relocated or who were anticipating relocation. One
negative response resulted from a company's refusal to hire a
woman for a professional position because the company had
decided that married women invariably produce children
and are therefore "unreliable." As was shown in the last survey nearly 10 years ago, most husbands were unwilling to
relocate with the wife, although this actually has occurred in
Unauthenticated | Downloaded 01/09/23 01:52 AM UTC
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a few cases. Relocation has been refused by some women for
other reasons. Most women felt that marriage strongly influenced their career, but they, like us, were unable to say
whether it was in the net positive or negative.

women in all three categories, both positively and negatively.
Some women felt that graduating from a particular college
was beneficial; others complained that their earlier education, particularly not enough courses in mathematics, adversely affected subsequent study, and others wished they had
had more technical experience.

c. Part-time work
Women in all three categories almost universally reported
that part-time work interfered with their careers, as is clearly
reflected in the salary curves given earlier. A few women reported that part-time work was an advantage—an ideal way
to combine career and family.

d. Children
Children were universally recognized as hindrances to advancement in professional careers, but several women also
noted that having a family enriched their lives. About half of
the women with children chose to work only part-time. Most
of the women with children used day-care homes or centers,
more numerous now than at the time of the last survey; some
had sitters in the home, and others shared day-care responsibilities with neighbors or friends.
The women noted that difficulties arose when children
were ill, and that they were unable to spend enough time with
their children. Several institutions have eased the first problem by providing "Family Sick Leave," and the guilt arising
from the second has been mitigated by the women working
hard to spend "quality" time with their children. The opinion of many surveyed is reflected by one woman, whose children are now grown, who said that, for all the problems, they
were "more self-reliant than their peers."

e. Prejudiced discrimination
Figure 6 shows that this was felt most strongly by women
with bachelor's degrees and least by those with Ph.D.s. Many
women with bachelor's degrees working in operational jobs
felt most discriminated against when relating to the public,
until they had proved themselves. Some complained of sexual harrassment, but most felt happy with the attitude of
their coworkers once the initial "testing" period was over.
Some, particularly the bachelors, felt they were being submitted to the same sort of testing an unproven person of
either sex with little "practical" experience would undergo.
However, one woman noted that being a woman made her
stand out, and resulted in her getting more interesting assignments in her company. This "earlier notice" phenomenon also has been reported by Simpson and LeMone (1974),
and can result in shortening of the "testing" period. The
PhD.s, relating to a smaller community familiar with themselves or their work, had relatively fewer problems. In addition, those Ph.D.s dealing with the public benefited from the
prestige attached to the degree.

/ Educational background
Their educational background was felt to have affected

g. Affirmative action programs
These programs had an impact on the careers of more than
half the respondents. Several admitted that affirmative action programs had helped them obtain their jobs; one credited it with helping her get her promotion. Many noted a feeling of uncertainty in themselves and among their colleagues
as to whether they would have qualified for the jobs without
the assistance of the program, a feeling that disappeared, at
least in some cases, as they were able to prove themselves.
Many complained, however, that affirmative action didn't
seem to be effective once they were employed, referring to it
as "invisible" or "nonexistent."

h. Implicit discrimination
Despite recent reforms, implicit discrimination still exists. To
some degree this is a function of age: the a verage age of those
with master's degrees reporting "moderate" impact as a result of implicit discrimination was 30 years, while the average
age was 36 for those with "severe" impact. The average age
of those reporting little or no impact was 33 years, but this
number was strongly influenced by reports from two older
research assistants who had not encountered any problems.
We believe the greater difficulty for older women to be related to two factors: they have had a longer time to encounter
implicit discrimination and were affected by rules now eliminated. Anti-nepotism rules are disappearing, but remain a
problem: two women in the survey had to fight the federal
government in order to work at the same place as their husbands. Several women complained about "veteran's preference" in the Civil Service. Poor (less than proportional to
time worked) benefits or different rules for part-time workers,
and less accessibility to field trips or meetings because of the
cost of hotel rooms, access to bathrooms, etc. also were
mentioned.
Some institutions that have policies that selectively hurt
women also have policies that help them. A few women responding to the questionnaire had access to child care facilities at work. NOAA's upward mobility programs were cited
by many as being beneficial: Several women had been in the
NO AA's graduate scientist program or in its graduate intern
program.

7. Strategies for maximizing participation of
women in the science
There is general agreement that having the additional talent
of women in the workforce is beneficial. However, in the context of society today, as seen by the results of the survey, utiliUnauthenticated | Downloaded 01/09/23 01:52 AM UTC
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zation of such talent requires some adjustments or sacrifices
by institutions for which the women work, by the woman's
family, and most significantly, by the woman herself. In each
case, one attempts to make the minimum sacrifice for the
maximum effect. Some strategies are suggested below.
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to pregnancy should be covered.
2 ) FAMILY SICK LEAVE

Institutions should consider giving their employees (male or
female) some family sick leave.

a. Institutions
3 ) A L L O W WORK AT HOME
1)

HIRING

Although many women were thankful for Affirmative Action having helped them to obtain theirfirst job, most desired
only fair treatment in getting it. This does not preclude aggressive recruiting, nor does it mean hiring someone "because she is a woman." Even with a perfectly fair selection
process, unfortunately there will always be that question
when a woman gets a job.

2 ) CONDITIONS ON THE JOB

The primary benefit that women get from institutions is the
ability to work part-time at a professional level. This policy
should continue, and part-timers should be reviewed carefully. Some women working part-time felt that they suffered
at review time because the referees unconsciously expected
them to produce as much as others working full-time, but
others didn't want to be reviewed under a different set of
rules. Maximum effort should be made to allow part-timers
to return to full-time work when appropriate. These women
recognize the sacrifice to their careers, and want to minimize
it. Most return to full-time work when their children enter
school.

3 ) D E A L I N G S WITH OTHER PEOPLE:
THE SUPERVISOR AS MENTOR

A person's employer and colleagues should use every opportunity to promote his or her career. This is particularly critical for women because their "testing period" must be minimized. This means introducing the women to visitors and
colleagues, and referring to their work in conversations as
well as publications (should it be relevant). The presence of
such a "mentor" can greatly enhance a career, as Simpson
and Griffith (1982) have noted.
A wise supervisor will discuss with the part-timer how to
best maximize her career. During the part-time period, generally less than 10 years, the woman must be made conscious
of the importance of maintaining visibility. She should be encouraged to attend meetings and to remain current.

b. Benefits
1)

INSURANCE

If an employee is covered, the employee's spouse, male or
female, also should be covered. Part-time workers should be
covered in proportion to their time worked, with an option
for full coverage should they choose to pay for it. At minimum, if a full-timer goes part-time, she should be notified in
writing of the changes in coverage accrued. Illnesses related

If employers purchased portable computer terminals to
allow employees to work at home, this would reduce hours
lost due to maternity leave or family sick leave and allow
part-timers to work more hours.

c. Family structure
Certain arrangements seemed to work out for the women in
the survey. Ideally, the husband should share in the care of
the home and the children. Logically, he should be responsible for half of it if the woman works full-time. Even if the
family doesn't plan to relocate, a discussion of what would
happen should this occur would be useful. Maintaining separate residences has worked for some of the respondents, but
generally on a temporary basis.

d. The women themselves
1) FULL-TIME WORK

The most successful women worked full-time during their entire careers. One respondent noted that a male colleague told
her, "A woman should have just as much chance at success as
long as she is single." Unfortunately, the survey results don't
totally bear that out, but it makes her successful "for a
woman."
2 ) PART-TIME WORK

The coming decade will show how successful this career track
can be, since many women are following it. Based on the
composite experience of several women, there are some ways
to make it work.
3 ) A C C E P T THE PROPER JOB

If a woman is planning to work part-time in her career, she
must select a job for which this is possible. Such jobs are in
research or consulting, in universities, the government, or
private industry. Since women normally work part-time because of the responsibility for children, employers should be
sufficiently flexible to allow work at home. But the woman
must perform reliably under these conditions.
None of the women were able to work part-time in tenuretrack positions. This is probably because of the near-impossibility of combining effective teaching, research, and parttime work. It is hard enough to do research half-time, as
many university faculty members do; and half-time work
means quarter-time research (or less, with student contact
hours, etc.).
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Collaborative work should be accepted carefully, particularly if the employing institution doesn't "count" secondauthored papers. Loss of time due to part-time work can result in second-authored papers that would have been
first-authored papers under other conditions.

8. Comparison to women in other fields
Meteorology is an ideal field for a woman, given the above
mentioned problems. First, it is a small field, so the recognition problem is minimized: several women noted that colleagues tended to respect them once they were known. Second, it is a science often easily practiced at home. Much of the
work is on paper or on computer. Finally, it can be done
part-time. There are few laboratory experiments that require
round-the-clock presence in the laboratory for several months
on end (this is a major complaint among women in the laboratory sciences). Many successful meteorologists are able to establish their reputation spending eight hours a day at the office. (This, of course, does not include time spent in thought
and work at home.) This is difficult in many laboratory or
clinical sciences.

9. Conclusions
There are at least 500 women active in the field of meteorology. We believe that women represent 10% of those graduating with B.S. or M.S. degrees, and 4-5% of those graduating with the Ph.D. An estimated 4-5% of the Ph.D.s in
meteorology are women.
The women Ph.D.s seem to have salaries comparable to
their male counterparts, something not generally true in
other scientific fields. We believe this to be the result of several factors. Women cannot retreat to small liberal arts colleges, where salaries are low. The effect of prejudice is less
extensive in a small field in which everyone becomes known.
Women meteorologists with the Ph.D. are concentrated in
large universities, the federal government, and large corporations, where sex-related salary discrepancies are closely monitored. However, this rosy picture might be a bit misleading,
since we have limited statistics for the older women, who may
have met barriers in later years. And a job at a small liberal
arts college, where the pay is lower, is better than no job at all.
There are no comparable salary figures for M.S. and B.S.
meteorologists, but the comments and rankings of sex-related factors in Fig. 6 showed discrimination to be a greater
problem for them, and a few did report receiving lower salaries than their male counterparts.
Salaries are strongly a function of type of employment and
the fraction of time worked. University salaries tend to be the
lowest for the Ph.D.s, partly a result of nine-month salaries
being reported as "full-time"; while military salaries are the
lowest for the B.S. and M.S. recipients. The latter, however,
do not reflect the benefits received by military personnel.
Salaries in private industry vary widely. About half of the
women with children elect to work part-time at some time in
their careers, with resulting lower average salaries which increased at a slower rate.
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Ph.D. women are more strongly concentrated in colleges
and universities than their male colleagues of comparable
age. Relatively more of them also work in private industry.
Operational—mainly forecasting—jobs are most often held
by B.S. or M.S. single or married women with no children.
There are no part-timers in operational work, nor has any
woman in the survey combined part-time work with a tenuretrack faculty position. None of the top managers or salary
earners ever worked part-time.
Several factors in addition to the oft-cited prejudiced discrimination affected women's careers. As expected from the
results of the Simpson and LeMone (1974) survey, children
and part-time work were cited by the women surveyed as the
greatest hindrance to career progress. However, many were
careful to note that children enriched their lives as a whole,
and part-time work was an ideal solution to the problem of
balancing family and career. The impact of prejudiced discrimination was certainly felt, but some women commented
that it was decreasing. It was most greatly felt by the B.S. recipients, and least by the Ph.D.s. It almost ceased to be a
problem once the women were allowed to prove themselves,
but remained a problem in one-time contacts with clients or
the general public. Rules which unintentionally, but selectively, negatively affect women—what we call "implicit discrimination"—are decreasing but still exist. Anti-nepotism
rules, the primary culprits, have been liberalized or eliminated by most institutions during the last decade. Affirmative action plans were cited as a source of positive impact, but
several women felt that it was harder for them to prove themselves, once hired. Some felt that the affirmative action/equal
opportunity effort was too strongly concentrated on hiring,
becoming almost "invisible" to those on the job.
The position of women in meteorology is improving, but
efforts can be made to insure their even greater and more
substantial participation. Institutions should see that benefits are fairly distributed to part-time workers. Family sick
leave and the ability to work at home has increased the effectiveness of women with children. Supervisors should be encouraged to be mentors also, teaching, challenging, and
promoting their employees. If a woman doesn't have such a
mentor, she should try to find one, even if he (she) isn't at the
same institution.
A woman should choose, if possible, a job consistent with
her ambition. If she wishes to spend a few years half-time, she
must find a position for which this is possible with minimum
sacrifice. During the part-time period, she must work to maximize exposure and remain current. The optimum career
path, however, still involves full-time work.
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announcements1
OTA report on long-range global forecasting
The findings of four major "global models" and the U.S.
Government's Global 2000 Study generally identify the same
potential problems and arrive at roughly similar conclusions
about the present state of the world and its plausible futures,
according to an OTA (Office of Technology Assessment) report
recently released. OTA is a nonpartisan analytic support
agency which serves the Congress.
The findings of the modeling studies surveyed by OTA
generally conclude that:
Population and economic activity cannot grow indefinitely
without eventually causing widespread hunger and resource
scarcities, but there is no physical reason why the basic
material needs of all the world's people cannot be met for the
foreseeable future. These needs are not now being met
because of unequal distribution of resources and consumption, not because of overall physical scarcities;
While progress is notable in some areas, continuation of
other recent trends would result in growing environmental,
economic, and political difficulties. As a result, "business as
usual" is not a likely future course. The next 20 to 30 years
will be an important period of transition as the world's
socioeconomic and biological systems undergo major changes.
Regional problems of global concern, however, such as food
shortages in South Asia and Sub-Saharan Africa, appear far
more likely than a global collapse;
Technological progress is expected and vital, but the models
suggest that social, economic, and political changes will also
be necessary. Actions taken soon are likely to be more effecWotice of registration deadlines for meetings, workshops,
and seminars, deadlines for submittal of abstracts or papers to
be presented at meetings, and deadlines for grants, proposals,
awards, nominations, and fellowships must be received at
least three months before deadline dates.— News Ed.

tive and less costly than the same actions taken later, and
cooperative long-term approaches are more likely to benefit
all parties than competitive short-term strategies; and
Many analyses and plans (particularly complex, long-term
international development programs) have been based on
assumptions about the world that are mutually inconsistent
or inconsistent with physical reality.
OTA found that although the accuracy and usefulness of
global models are limited by theoretical constraints and a lack
of adequate and reliable data in many regions, the models offer
several advantages over traditional techniques of long-range
analysis and policy development. OTA sugggested that they
could be useful as tools for understanding complex interrelationships in four areas: assessing the future effects of current
policies; detecting early signs of potential problems or opportunities; testing a wide range of policy alternatives; and ensuring consistency between agencies and between short- and
long-term goals.
OTA found extensive and growing use of models by federal
agencies, ranging from the Department of Agriculture to the
Joint Chiefs of Staff. Steps toward improving the
Government's use of models, according to OTA, could include
efforts to expand and standardize data bases and to strengthen
communication between those who develop and use models
in different agencies. Technical advances in methodology and
validation are also desirable, OTA says, but another vital step
would be to make modeling a continuing activity that supplies the long-range information needed for decisions.
Copies of the OTA report, "Global Models, World Futures,
and Public Policy: A Critique," are available from the U.S.
Government Printing Office (GPO). The GPO stock number
is 052-003-00870-0; the price is $5.50.
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