PUBLISHER’S NOTE

The latest volume in our Careers in series, Careers in Earth Science, provides a thorough
introduction to the wide range of career opportunities available to those interested in the
many areas of this in-demand and highly specialized area of the natural sciences, from
being an agricultural engineer to a zoologist, and everything in between.

The types of careers related to Earth science are incredibly wide-ranging, from the
obvious, like geologist, to the not-so-obvious, like technical writer. Careers in Earth
Science offers insight into what it’s like to work directly in the field, as well as working
in adjacent positions that support the important work of scientists studying the makeup of
our planet, and professionals utilizing its resources. If you are interested in how to turn
your passion for science and nature into a fulfilling career, this book is for you.

At the heart of this volume, like the dozens of previous Careers in titles, are 29 occupation
profiles that cover various careers involving Earth science in some way, from Agricultural
Engineer to Geographer and Zoologist. Each career profile offers details about its specific

career:

Snapsheots offer current data on:
* Median pay
 Job outlook
* Educational and other requirements
» Working conditions
* Recommended areas of interest

Career Overviews describe:
e Duties
¢ Work environment
e Work schedules

In addition, each profile provides important qualities for the job, specific and general job
requirements, anticipated rates of growth, and why. Also included is a list of related
occupations, both in the public and private sectors, and a list of resources for more
information, with profession-specific associations and certifying bodies.

Merging scholarship with occupational development, this single comprehensive
guide-book provides students who are interested in exploring a career in Earth science
with the necessary insight into the wide array of options available in this fascinating and
important field. The book offers guidance regarding what job-seekers can expect in terms
of training, advancement, earnings, job prospects, working conditions, relevant
associations, and more. Careers in Earth Science is specifically designed for a high
school and undergraduate audience and is edited to align with secondary or high school
curriculum standards.

Additional Materials

Careers in Earth Science is enhanced with statistical data, including projections from the
U.S. Bureau of Labor Statistics, and median annual salaries or wages for those
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occupations profiled. Fast Facts, Famous Firsts, and dozens of photos add depth to the
discussion.

A popular and valuable highlight of the Careers in series are “Conversations With...”

—interviews with real-life professionals working in relevant jobs. Those interviewed

offer their personal career paths, detail the potential for career advancement, and offer
advice for students.

The back matter in this volume includes:

Appendix A: Guide to the Holland Code—John Holland’s theory that people and work
environments can be classified into six different groups: realistic, investigative, artistic,
social, enterprising, and conventional. These interest codes are found at the beginning of
each profile.

Appendix B: Further Readings—a list of suggested readings for those who wish to learn
more about pursuing a career in Earth Science, broken down by general and major topics.

Appendix C: List of Organizations and Resources—a list of additional resources for
education, certification, professional development, and networking.

Salem Press thanks the professionals whose honest responses and personal insight
provide immeasurable value to Careers in Earth Science.



Agricultural Engineer

Snapshot

Career Cluster(s): Agriculture, Food & Natural Resources; Science,
Technology, Engineering & Mathematics

Interests: Problem Solving; Decision Making; Critical Thinking;
Environmental Science; Mechanical Engineering; Farming

Earnings (Yearly Average): $88,750
Employment & Outlook: Faster Than Average Growth Expected

OVERVIEW

Sphere of Work

Agricultural engineers attempt to solve problems concerning power supplies, the
efficiency of machinery, the use of structures and facilities, pollution and envi-
ronmental issues, and the storage and processing of agricultural products. They
must be well-versed in knowledge of local land and climate in order to maximize
agricultural productivity, and may work with consultants in fields such as biol-
ogy, geology and climatology on cer-
tain projects.

Work Environment

Generally, agricultural engineers work
in indoor office spaces. However, they
may frequent a variety of worksites,
both indoors and outdoors, such as lab-
oratories or agricultural environments.
Some may spend more time doing lab =4
work than field work. Image via iStock/Natsarin Kanna. [Used under Iicense.] -




Careers in Earth Science

Duties and Responsibilities

Using computer software to design equipment,
systems, or structures

Modifying environmental factors that affect animal or
crop production, such as airflow in a barn or runoff
patterns on a field

Testing equipment to ensure its safety and reliability
Overseeing construction and production operations
Planning and working together with clients,
contractors, consultants, and other engineers to ensure
effective and desirable outcomes

Occupation Interest

Agricultural engineers have backgrounds
in math, biology, physical science, and en-
gineering. This career is ideal for someone
with an interest in STEM as well as farm-
ing and the environment. A desire to work
in a rural outdoor environment is benefi-
cial. Depending on an agricultural engi-
neer’s additional interests, they may
choose to specialize in a particular disci-

Working Conditions: Both Inside & Outside

Physical Strength: Light Work

Education Needs: Bachelor’s Degree

Licensure/Certification: Optional

Opportunities for Experience: Internship;
Apprenticeship

Interest Score: IRE

pline related to the field. Those with a greater interest in the engineering aspect
of this career may enjoy creating—and performing upkeep for—agricultural ma-
chinery. Conversely, someone more focused on plant biology may enjoy provid-
ing creative solutions to enhancing the quality and ensuring the health of crops

and soil.

A Day in the Life—Duties and Responsibilities

Agricultural engineers work in farming, including aquaculture (farming of sea-
food), forestry, and food processing. They work on a wide variety of projects.

For example, some agricultural engineers
work to develop climate control systems
that increase the comfort and productivity
of livestock whereas others work to in-
crease the storage capacity and efficiency
of refrigeration. Many agricultural engi-
neers attempt to develop better solutions
for animal waste disposal. Those with
computer programming skills work to inte-
grate artificial intelligence and geospatial
systems into agriculture. For example,
they work to improve efficiency in fertil-

izer application or to automate harvesting

systems.

WORK ENVIRONMENT

Immediate Physical Environment

Agricultural engineers can work in both indoor office spaces and outdoor set-
tings. When necessary, they will travel to agricultural settings to inspect the



Agricultural Engineer

equipment and machinery and assure they are functioning according to both the
manufacturers’ specifications and federal and state regulations. Some agricultural
engineers occasionally work in laboratories to test the quality of processing
equipment or the effects that specific growing conditions have on plants. They
may work onsite to supervise livestock facility upgrades or water resource man-
agement projects. Often, they will have to observe the results of their work where
the crops are grown, or the livestock are held.

Agricultural engineers work with others in designing solutions to problems or ap-
plying technological advances. They work with people from a variety of back-
grounds, such as business, agronomy, animal sciences, and public policy.

Agricultural engineers typically work full time. Schedules may vary because of
weather conditions or other complications. When working on outdoor projects,
agricultural engineers may work more hours to take advantage of good weather
or fewer hours in case of bad weather. This profession has one of the highest
rates of injuries and illnesses of all occupations.

In addition, agricultural engineers may need to be available outside of normal
work hours to address unexpected problems that come up in manufacturing oper-
ations or rural construction projects.

Human Environment

Agricultural engineers often work directly with other engineers, scientists, and
supervisors, and in some cases, clients. To work in this field, an agricultural en-
gineer needs effective communication skills. They work with colleagues to col-
laboratively find solutions to imposing problems affecting crop production,
livestock, water supply, waste disposal, and much more.

When working with clients, agricultural engineers need to be able to discuss the
needs of the council, farmer, or developer in order to supply quality advice and
decide the best approach to tackling their issues. In addition, field work may re-
quire agricultural engineers to explain complex problems in uncomplicated terms
to their clients whose knowledge of biology or engineering may not be as exten-
sive.

Technological Environment

Agricultural engineers must have an understanding of varying computer soft-

ware, such as analytical and scientific programs, computer-aided design (CAD)
platforms, graphic or photo imaging packages, geographic information systems,
and typical office applications. In addition, they comprehend the mechanics that



Atmospheric Scientist/Meteorologist 63

Famous First

The ancient Greek philosopher, Aristotle, contributed
to the field of meteorology by developing theories on
the causes and patterns of weather phenomena. He

believed that the elements of earth, air, fire, and water
were responsible for creating changes in weather, and
his work laid the foundation for understanding
atmospheric processes for centuries to come.

Source: National Oceanic and Atmospheric Administration

Photo via Wikimedia Commons. [Public
domain.]

24-hour coverage. While some atmospheric scientists
may have a standard workweek, broadcast meteorolo-
gists may work evenings and weekends. In addition, they may work extended
hours during severe weather, such as hurricanes.

EMPLOYMENT AND OUTLOOK

Atmospheric scientists held about 9,900 jobs in 2023. Employment is projected
to grow 6 percent from 2023 to 2033, faster than the average for all occupations.

About 900 openings for atmospheric scientists, including meteorologists are pro-
jected each year, on average, over the decade. Many of those openings are ex-
pected to result from the need to replace workers who transfer to different
occupations or exit the labor force, such as to retire.

New types of computer models have vastly improved the accuracy of forecasts,
allowing atmospheric scientists to tailor forecasts to specific purposes. This
should support demand for atmospheric scientists as businesses require more spe-
cialized weather information.

Businesses increasingly rely on just-in-time delivery to avoid the expenses in-
curred by traditional inventory management methods. Severe weather can inter-
rupt ground or air transportation and delay inventory delivery. Businesses have
begun to maintain forecasting teams around the clock to advise delivery person-
nel, and this availability helps them stay on schedule. In addition, severe weather
patterns have become widely recognizable, and industries have become increas-
ingly concerned about their impact, which will create demand for work in
atmospheric science.



Biochemist/Biophysicist

Snapshot

Career Cluster(s): Health Science; Science, Technology, Engineering &
Mathematics

Interests: Science; Chemistry; Physics
Earnings (Yearly Average): $107,460

Employment & Outlook: Much Faster Than Average Growth
Expected

OVERVIEW

Sphere of Work

Biochemists and biophysicists study the chemical and physical principles of liv-
ing things and of biological processes, such as cell development, growth, hered-
ity, and disease.

Work Environment

Biochemists and biophysicists typically work in laboratories and/or offices, often
in team environments, to conduct experiments and analyze the results. Those
who work with dangerous organisms or toxic substances in the laboratory must
follow safety procedures to avoid con-
tamination.

Occupation Interest

Biochemists and biophysicists have a
passion for examining the microscopic
elements that make up all life on Earth,
understanding the very processes that
fuel growth, development, and disease.  Image via iStock/poba. [Used under license.]
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Geographer 183

Famous First

Ellen Churchill Semple was born in 1863 in Louisville,
Kentucky, United States. She was a very important
American geographer and feminist icon, known for being

named the first female president of the Association of
American Geographers in 1921. Source: superprof.co.uk

ary field, courses in a variety of areas, such as business,
economics, or real estate, may be helpful.

Photo via Wikimedia Commons.
[Public domain.]

College students may benefit from participating in intern-
ships that put geography principles into practice.

Related College Majors
* Anthropology
 Earth Science
* Political Science
* Sociology
* Urban/Regional Planning

Adult Job Seekers

Qualified geographers may find open positions through university placement of-
fices. They may also apply for open positions with the federal government by ap-
plying directly to agencies or through the federal government job listings
website. Additionally, they can find jobs by joining and networking through pro -
fessional geography organizations, such as the American Geographical Society
and the National Geographic Society.

Professional Certification and Licensure

Although not required, certification may indicate professional expertise. For ex-
ample, the GIS Certification Institute and the American Society for Photogram-
metry and Remote Sensing both offer certification in GIS. Candidates may
qualify for certification by passing an exam and meeting other requirements,
such as for education or experience.



Landscape Architect

Snapshot

Career Cluster(s): Architecture & Construction

Interests: Environment; Technology; Design; Communications
Earnings (Yearly Average): $79,320
Employment & Outlook: As Fast As Average Growth Expected

OVERVIEW

Sphere of Work

Landscape architects are designers of exterior space. Much of the work they do is
both decorative and functional. They plan the surrounding landscape for new
buildings, deciding where to place walkways, lawns, trees, gardens, retaining
walls, fountains, reflecting pools, and other natural and manmade objects. They
also design bike trails, golf courses, playgrounds, highway and waterfront beauti-
fication projects, and other public spaces. In addition to planning aesthetically
pleasing environments, they prepare environmental impact statements, solve en-
vironmental problems such as flooding or mudslides, and restore habitats back to
their original condition, requiring a knowledge of the natural sciences in order to
effectively come up with solutions for the land in question.

Work Environment

Landscape architects work in govern-
ment and in the private sector. Many
landscape architects are self-employed
or work in small architectural firms.
They interact with clients, architects,
urban planners, engineers, and other
professionals involved in construction
and development. They also often su-
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Postsecondary Teacher

Snapshot

Career Cluster(s): Education & Training; Science, Technology,
Engineering & Mathematics

Interests: Science; Teaching; Research
Earnings (Yearly Average): $84,380
Employment & Outlook: Faster Than Average Growth Expected

OVERVIEW

Sphere of Work

Postsecondary teachers instruct students in a variety of academic subjects beyond
the high school level, including in the natural sciences. They may also conduct
research and publish scholarly papers in peer-reviewed journals, and books.

Work Environment

Postsecondary teachers primarily work indoors, often in specialized classrooms
and laboratories equipped with industry-specific technology for demonstrating
tools and techniques to students. Depending on their area of academic study, they
may undertake research projects either on their own, or with the help of some of
their students. They may also teach part
time, while working a separate job in
their profession outside of school hours.

Occupation Interests

Postsecondary teachers find it reward-
ing to impart their knowledge and ex-
pertise to adult students, and to use their
position at a college or university to fa- |
cilitate research. They have a lifelong ~ Image viaiStock/andresr. [Used under license.]
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passion for their subject and have usually
undertaken a career in the field leading up

to their teaching position, whether involv-

Working Conditions: Inside

ing research, laboratory work, or
fieldwork.

A Day in the Life—Duties and
Responsibilities

Physical Strength: Medium Work

Education Needs: Master’s Degree; Doctoral Degree

Licensure/Certification: Varies
Interest Score: SAl

Postsecondary teachers, often referred to as professors or faculty, specialize in a
variety of subjects and fields. At colleges and universities, professors are orga-
nized into departments by degree field, such as history, science, or business. A
professor may teach one or more courses within that department. For example, a
science professor may teach geology generally, but also offer seminars on

specific areas such as remote sensing.

The duties of postsecondary teachers vary, often based on the size of their em-
ploying institution. In large colleges or universities, they may teach courses, con-
duct research or experiments, publish original research, apply for grants to fund
their research, or supervise graduate teaching assistants. In small colleges and
universities or in community colleges, they may spend most of their time teach-

- T ing courses and working with students.
Duties and Responsibilities

Developing an instructional plan (known as a course
outline or syllabus) for the course(s) they teach and
ensuring that it meets college and department
standards

Planning lessons and assignments

Teaching courses in their subject area

Assessing students’ progress by grading assignments,
papers, exams, and other work

Advising students on courses to take and how to
achieve their goals

Working with colleagues to develop or modify the
curriculum for a degree or certificate program
involving in-person, online, or hybrid delivery of
course material

Staying informed about changes and innovations in
their field

Serving on academic or administrative committees, as
needed

Full-time professors, particularly those
who have tenure (that is, their position
cannot be terminated without just cause),
often are expected to devote a great deal of
time on original research. Tenured profes-
sors must document their analyses or criti-
cal reviews and publish their research
findings. They also may be required to
serve on college and university
committees.

Part-time professors, often known as ad-
junct professors, usually spend most of
their time teaching students.

Professors may teach large classes of sev-
eral hundred students (often with the help
of graduate teaching assistants), smaller
classes of about 40 to 50 students, semi-



