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WELCOME FROM THE DIRECTOR

You have all heard or read the mantra—billions more people to be addedto the planet, water scarcity,
globalwarming, species going extinct,and onand on. It makes one wonder, what is the point. AtIoESwe
see thatgloomy mantraasachallenge, notaforecastorprophecy. Therearemoregreenbusiness jobs
thanever before. Venturecapital fundsand pension funds are investing in sustainable businesses all
around the world. The Kentucky Coal Museum has installed solar panels for its energy. Cities are
expanding urban parksatanunprecedented rate. Los Angelesis starting the mostambitious river
restoration project ever undertaken inthe world. The 2028 Olympics hosted in Los Angeles will leave a

legacy ofsustainability inone ofthe most biodiverse and culturally diverse corners ofthe world.

Itis alwaysthe youngthatare agentsofchange.At loESwe are committedto giving you the tools and
skills, and the intellectual sophistication to tackle really, really complex environmental problems. We do
notjustwantyou to succeed, we expect you to succeed and we will help you exceed. Thisguidebookis
complicated because there are so many different pathways to making an environmental difference, and so
many differentdisciplines that can be yourvehicle.One thing that cutsacrossall environmental advance
and progressisthe need to excel at communication —that meanstelling stories and visualizing
informationincompellingways. Italso mean listening. UCLA isa big university. Take advantage of that to
hear differentviewsand to try yourhand at telling stories about the environment. Again we will help.

Lastly, assomeone who has worked for the federal government, for non-profit organizations, for private
business, and for nearly ten different universities, | wantto assure you that ifyou embrace the intellectual
challenges and cultural diversity of I0ES, there isacareer for you—a career thatis fun, rewarding, and
makes a difference.

Best of luckonwhatwill surely be atortuousjourney. A straight line might be the shortest path, but rarely
is it the mostinteresting path.

Peter Kareiva, director

UCLA Institute ofthe Environment and Sustainability



ABOUT THE IOES

The mission ofthe UCLA Institute ofthe Environmentand Sustainability (10ES) isto advance cross-
disciplinary research,teaching,and public service on environmental matters ofcritical importance. The
environmentisdefined broadly to include the interrelated issues ofglobal climate change, loss of
biological diversity, and threats to human health and well-being from the use and misuse ofnatural
resources. We apply the tools ofscientific and policy analysis, aswell as moral and aesthetic values,to our
endeavors.

The environmentisacrucial component ofsustainability, which is defined as the simultaneous
consideration ofenvironmental, economic,and social concerns. Los Angelesitselfis a vital asset to this
mission. Asaninternational mega-city located inone ofthe world’s most biologically diverse regions, Los
Angelesisamagnetfor scholarsfromaround the world who areconfronting similarissues ofpollution,
accessto potable water, demand for energy, fragmentation of habitat, and the need to restore ecological
functionto sprawling urban settlements inamanner that supports economicgrowth and thatis socially
justand equitable.

10ES offers creative, multidisciplinary academic programs and courses thataddress the full complexity of
currentenvironmental problems and sustainable solutions. The bachelorofscience degreein
environmental science isadual-component degree program for students seeking achallenging and
invigorating science curriculum. The first component, the Environmental Science major, provides
studentswith disciplinary breadth inseveral areas important to environmental science. The second
component,aminoror concentrationinone ofsevendefined environmental science areas, provides
studentswith focused disciplinary depthinanareaoftheir choosing.

Unlike adepartmentthat focuses onaspecific field ofinquiry, lo0ESdraws together faculty experts from
acrossthe campus. Thereare currently over100 faculty affiliated with Institute, representing more than
25 departments. Through our eight research centersand our local, national, and international programs,
we employ innovative, cross-disciplinary approaches to address critical environmental and sustainability
challenges.

10ES is committed to facilitating student participation in solving real-world sustainability problems.
Drawing onthe dynamism ofthe world’s most diverse megacity and our top-tier public university, we take
studentsofall culturesand income levels beyond campus borders to partner with leading government,
non-profit, and business entities to develop cutting-edgeenvironmental solutions.

Today’senvironmental challenges are toobig to leave any idea unexplored. They are too pressing to
exclude provocative or even unpopular ideas. For these reasons, loESsponsors events that stimulate
public dialogueontopicsincluding nuclear energy, genetically modified organisms and the future ofcars
and transportation.



We thrive onthe energy,optimism and impatienceofour students and faculty. We envision a future that
is beautifuland prosperous in 2050—air, water, food, peopleand nature. As humanity urbanizes, the story
of howwe save the planetwill be written by cities like Los Angeles, by multicultural universities like
UCLA, and by innovatorswho break down silos ofdisciplinary scholarship.Studentsat I0ES, you, are part
of thatstory.



ABOUT THE REVISED ENVIRONMENTAL SCIENCE MAJOR

The Environmental Sciencemajor graduated its first studentin 2008. After 10 yearsasamajor,acouple
of factors provided the impetusfor the department leadershipto investigatechanges thatwould improve
the experience of students while in school and make students even more competitive for graduate
programsand jobs after graduation.

We based the changeslargely on feedback we’ve received from students. We perform a bi-annual survey of
our alumni, and they provided feedback on the strengths and weaknesses ofthe program. Inaddition, in
2017 we underwent our 8-year departmental review,which brought in faculty from across departments at
UCLA and faculty from comparable universities across the country to evaluate our programs and provide
suggestions.Similarly our changeinleadership brought fresh eyes to the program and motivatedrevision
to make our Environmental Science program second to none in the world.

Those elementsthatare ourstrengths haveremained unchanged or infact been strengthened and
emphasizedinthe program. Those areas that wereweaknesseswe’veaddressed inacouple ofways. We
had three primary goals for the revision ofthe major:

1. Providetheskillsand knowledge thatwerelacking or needed improvementunder the existing
program, to make our students the premier candidates for jobs and graduate programs.We've
added adedicated course in GIS, a specific course in environmental policy and regulation, and
courses inadvanced statistics, data management, and programming, all of which will provide
extremely marketableskills.

2. Make navigating the majorsimpler; by consolidating the individual categories we have opened up
the optionsfor students to take many different coursesinany term. Thisshould alleviatethe
problem ofstudents having fewor no optionsinaterm, especially as students near graduation.
We expectthiswill alleviate someangst during each enrollment session and will help students
graduate inatimely manner.

3. Createabetter sense ofcohesionand camaraderieamongstthe majors, particularly by cohort, by
introducing required courses intended to be takenin particular stages ofadvancement. Ideally
Environmental Science majorswill have at least one course each academicyear where the
majority or entirety ofthe class will be other Environmental Science majors, primarily from the
same cohort. Complementing thiswill be the Jr Retreat, acomplete cohort camping trip during
zero weekofthe junior/3rd year ofstudy.

We hopethatyouwill find the revised major asignificantimprovement and the changes helpfulasyou
make your way through yourundergraduate program.
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STUDENT RESOURCES

People

Atthe loES we pride ourselves on being accessible and providing exceptional, individualizedacademic
guidance for our students.

Royce Dieckmann, Student Affairs Officer

The first stop for all studentsin the major is the Student Affairs Officer. Evenifyou
don’tbelieve you need help or have any questions, we urge youto schedulean
annual meeting with Royce. Thishandbook may answermany questions, butanin-
person meeting should be viewed like your annual checkup. However, unlike with
your medical doctors,we promiseitwon’tbe painful! Royceisavailable for
appointmentsthrough aneasy online scheduling tool (Calendly) to discuss all of
your academic questions, including curriculum planning, enrollment, course

substitutions, change of major/minor/concentration, howto get involved with



research, internships, or volunteering, graduate school planning, DARSfixes, or any other questions,
problems,orissuesyoumay experience.

Make an appointment online

Life Science Bldg. 2318
(310)206—9193
rdieckmann@ioes.ucla.edu

Noah Garrison, Environmental Science Practicum Director

Ifyou aren’talready familiar with Noah Garrison from the Introduction to
Environmental Science course, Environment 10,youwillbe asyou
transitionto yourjunior year and attend the Junior Class Retreat, while as
seniorsyou willgetto know himverywellasthe loESPracticum Director.
Noahis an invaluable resource availablefor consultation about avariety of
topicsinthe field, butin particular ifyou have questions aboutgraduate or
professional school (he isalso a practicing environmental attorney), career
pathways,or getting involved inresearch or departmental honors, itwill be

wellworthyourwhile to make anappointment to speak with him!

Life Science Bldg. 2308
(310)825-1926
ngarrison@ioes.ucla.edu

Cully Nordby, I0ES Associate Director

Dr. Cully Nordby is Associate Director ofthe 10ES; she overseesall
academic programs for the Institute including the BS major. Her
backgroundisinbehavioral ecology and conservation biology. She is also
deeply involved in campus sustainability and co-supervises the student-led
Student Action Research program at UCLA. She is very happy to meetwith
studentsto talkaboutideas,careers, graduate school,and getting involved
oncampus.

Life Science Bldg.2316

Open office hours: Mondays 1:00—2:00PM (or by appointment)
(310)267-5607
nordby@ucla.edu



https://calendly.com/rdieckmann/30min/
mailto:rdieckmann@ioes.ucla.edu
mailto:ngarrison@ioes.ucla.edu
mailto:nordby@ucla.edu

Peter Kareiva, I0ES Director

Dr. Peter Kareivais Directorofthe I0ES. He hasworked asan
environmental scientist for the federal government, for the private sector,
and for The Nature Conservancy. He hasalso beenaProfessor at Brown
University, University of Washington, UCSB, Santa Clara University,
Stanford, and University of Virginia, and has worked on conservation
aroundtheworld. Heisvery happy to meetwith students to talkabout
ideas, careers, and graduate school, and hasanopendoor policy —if his
doorisopen,comeinand talk. Otherwise make anappointmentthrough

CathiLynn Luong cluong@ioes.ucla.edu.

La Kretz Hall, Suite 300 (on 3rd floor)
(310)206-5082
pkareiva@ioes.ucla.edu

IoES Faculty

Thereare over100 faculty affiliatedwith I nstitute, representing morethan 25 departments across the
College and several professional schools. Whateveryourpassion, whateveryou are interested in, seek out
faculty thatare doing research thatinterestsyou, seek theiradvice, get to know them.See links below for
full list.

Faculty, the professors who haveformal appointmentsin I0ES

Affiliated Faculty, the professors who havean informal affiliation with 10ES

You

Atthe IoES our mostvaluableresource isyou, our students. We wantyou to be the stars that help the
10ES shine brightly. To do that, we need to know whatyou'redoing and to do that, we've set up platforms
to helpyoushare your stories with the world.

Tell Your Story

What awards (fellowships, scholarships, recognition,honors, etc.) have you received? What workor
research have you doneinthe environmental sector? Increasing the exposure ofyour successes to our
broad audience creates a halo effect that increases opportunities for all loES students, including yourself.


about:blank
mailto:pkareiva@ioes.ucla.edu
https://www.ioes.ucla.edu/people/?ioesrole=faculty
https://www.ioes.ucla.edu/people/?ioesrole=affiliate-faculty

What sets loES apartisour focusonsharing what we discover with the world. We bringenvironmental
science directly to the publicand decision-makers who can truly make adifference, with:

e Socialmediaacross multiple platforms: Twitter, Facebook, Instagram

e Collaborationwith majormediaoutletsinprint, radio and television
e Engaging and collaborative publicevents
e Featuredstoriesaboutourinnovative students, faculty members, and centers

For studentsand alumniwe also providethese channels of communication to facilitate discussion and
networking:

e Anonline platform for students to publicly share loESrelated projects and results

e AlLinkedlnGrouptoshare professional/academic opportunities,tips, and advice

e A FacebookGroup to fosterdiscussion and share events and updates related to sustainability

frominside and outside the UCLA loEScommunity
e AnAlumniSpotlight thatshowcases what ourformerstudentsare now doing

To shareyour story, contact David Colgan, director of communications: dcolgan@ioes.ucla.edu

Web Resources

The Institute ofthe Environmentand Sustainability features an excellent websitethat containsa
multitude ofinformation for students.

Inparticular, the section for the B.S. in Environmental Science for “Current Students” contains resources
thatshould be consultedby all majorsregularly asyou pursueyour undergraduate studies, such as the
most recent program plan, information about the SeniorPracticum, courselists, awards, scholarships,
email listsand social media connections.

e https://www.ioes.ucla.edu/envisci/resources/

Piazza Email List

Allmajorsshould jointhe loESundergraduate mailing list. We use a web service called Piazza, which
allowsyouto tailor the frequency ofemail messages (we recommend the daily digest format). Piazza also
keepsa complete,searchablearchiveofall messagesthat can be accessed onany web-capable devicevia
the Piazza website.


https://www.twitter.com/uclaioes
https://facebook.com/uclaioes/
https://www.instagram.com/uclaioes
https://www.ioes.ucla.edu/in-the-news/
https://www.ioes.ucla.edu/events/
https://www.ioes.ucla.edu/magazine/
https://www.ioes.ucla.edu/projects/?ioesyear=&ioestype=practicum-project
https://www.linkedin.com/groups/4509089
https://www.facebook.com/groups/141172551155/
https://www.ioes.ucla.edu/envisci/alumni-profiles/
mailto:dcolgan@ioes.ucla.edu

Messages contain useful information for undergraduates and alumni alike, including things like new
courses, invitationsto eventsonand offcampus, internship and job opportunities, research and lab
opportunities, volunteering, campus clubs, study abroad, and more.

To join, simply create anaccountand join “loESundergraduateadvising.” Ifyou'realready a Piazza user

fromone ofyour courses, you need only join the above “class” to start getting our messages.

e https://piazza.com/ucla/other/ioesundergraduateadvising

Facebook

We maintain the Environmental Science Facebook group exclusively for currentstudents, alumni, and
faculty. Keep intouch with classmates, network with alumni, and post useful and interesting messages for

your peersand colleagues:

e https://www.facebook.com/aroups/141172551155/

LinkedIn

Jointhe IoES LinkedIn group and networkwith faculty, staff, and other alumniofthe I0ES’
undergraduateand graduatedegree and certificate programs. It's nevertoo early to start workingonyour

professional network; it mighteven help you getyournext (or first!) job.

e https://www.linkedin.com/groups/4509089
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THE ENVIRONMENTAL SCIENCE MAJOR

About the Major

The bachelor’sdegree inenvironmental science isanimmersive, multifaceted, educational experience.
Drawing onthe resources ofadiverse,world-class university in UCLA, itemphasizes real-world practice—
getting students offcampusto solve problemswith companies, organizations and communities. Along the
way, students create their experience, using the campus, city and vast natural areas of Californiaasliving
laboratories. After they graduate, 80 percent ofour studentsgo onto workinenvironmental professions,

while othersuse what they’ve learned to pursue careers insocial science, business, the arts,and more.

The classroom portion ofthe degree isrooted in physical and life sciences, including foundational courses
in chemistry, biology, mathematics, and physics. And because environmental issues are human issues, all
students also take multipleclassesin social sciences and humanities—learning subjectssuch as public
policy, politics, journalism, and environmental justice. To make this happen, loES partnerswith
departmentsacross campus. Students are also offered unparalleled opportunities to engage with global
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expertswho visitUCLA and observecutting-edge research at lectures and sy mposiums, or to potentially
participate inthat research with loESand partner faculty. Thisbroadeducation prepares our students to
take onthe complex, pressing environmental issues the world faces.

Interdisciplinary Major

The study and practice ofenvironmental science are by nature interdisciplinary pursuits,and the B.S.
program draws onstrong connections across numerous departments at UCLA thatall touch onthe
environmental science field. Attheir core, environmental issues are human issues. Rooted in life and
physical sciences, our curriculum also features multiple classes in social sciences and humanities—
subjectssuchas public policy, politics, journalism,and environmental justice. This gives studentsabroad
perspectiveand toolsto take ontoday’s most complex, urgent environmental challenges. Students will
take upper division coursesin areas covering the physical and life sciences from departments around
campussuchas:

e Atmospheric and Oceanic Science

e Geography

e EarthPlanetary and Space Sciences
e FEcology and Evolutionary Biology

e Civiland Environmental Engineering
e Environmental Health Sciences

And others...
Inaddition, students will take courses on the politics and policy ofenvironmental issues, and on
anthropogenic forces or human interactions with the environment, primarily through courses offered by

the loES butalso from Geography, Public Policy, Urban Planning, English, Philosophy, and others.

Studentsalso participate ina 1-unit Sustainability Talks series that brings faculty fromwithin the UCLA
community and experts from outside organizations and government agencies to presenton topics relevant
to sustainability and environmental science.

12



Minors

Environmental science students play alarge role indirecting theirown education. In addition to taking
upperdivisionclassesacrossavariety ofenvironmental disciplines, students choose oneofseven minors,
whichareindicatedontheir diplomas,to developadeep expertise:

e Atmospheric and Oceanic Sciences

e ConservationBiology

e Environmental Engineering

e Environmental Health (Concentration; no official minor)
e Environmental Systemsand Society

e Geography/Environmental Studies

e FEarthand Environmental Science

Senior Practicum

Our studentslearn by doing, getting off-campusto solve problems over a full year with the one-of-a-kind
Senior Practicum. This capstoneexperience is like no other, bonding students, faculty and professionals
as they workinsmall teamsto solve real-world problems. Recent practicum teams haveworked to:

e Developsustainableaquaculture models,with The Nature Conservancy

e Assesshealthand community Impacts ofurbanoil drilling insouth Los Angeles, with STAND-LA

e Draft plansto connectfragmented habitat threatened by climate change inand around Sequoia
National Park, with the U.S. National Park Service

e Developamodelandeconomic blueprintfor sustainable ebony productionincentral Africa, with

Taylor Guitars and Madinter

Declaring the Major

For studentswho enter UCLA as freshmen, declaring the Environmental Science major isusually a
relatively simple matter.

If already enrolled inanother major within the CollegeofLettersand Science, thereisno need to inform
the current major department ofthe changeofmajor. However,ifenrolled inamajorinany other college

orschoolat UCLA, suchasEngineeringor Arts, the process is more involved.

Make an Appointment to Declarethe Major

13
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Major Declaration in the College of Letters and Science

The requirements for astudent to change their major to Environmental Scienceare as follows:
If withinthe firsttwo years ofstudy, the student must:

e Beingoodacademicstanding (notonacademicprobationorsubjectto dismissal)

e Be making progressinthe preparatory courses

e Be abletocompleteall remaining program requirements withinthe unit maximumof216
(including GE/College requirements, major, and minor requirements, aswell asany other
programsuch asadditional minorsor majors)

e Nothave2ormore preparatory courseswith gradesbelow C-,oranoverall GPA inthe major
preparatory courses below 2.0.

If the aboveconditionsare metthe studentcanin most cases declare the major by makingan

appointmentwith the SAO.

Ifin the third year ofstudy (immediately following spring quarter ofthe second year) or ifany ofthe
above conditions are not met, the student will need to consult with the departmentSAOabout what steps
must be taken to qualify to declare the major. It may be asimple matterofcatching up with some
courseworkor preparingaviable academicplan. Inother cases, a petition may need to be filed with the
departmentasking for an exception to adepartmentregulation, or a petition may be required by the
College, suchasincaseswhere astudentwill exceed the unit maximumor time to degree.

Major Declaration from another School at UCLA

Inadditionto meeting the bulleted requirements above, for astudentto change theirmajor to
Environmental Science while enrolled in another school,such as the Henry Samueli School of
Engineeringand Applied Science (HSSEAS), Arts & Architecture, Music, or Theater Film & Television,
requiresthat the studentfirstobtainachange ofprogram form and degree planner from the College
Academic Counseling officeat Murphy Hall, Room A316. The Environmental Science counselor will help
prepare and review the plan, andifacceptablewill signitindicating departmental approval. The petition
will thenbe returned to the College, which makes the determination whetherthe studentwill be

permitted to transfer to the College and into the Environmental Science major.

Readmission

Students who have completed readmission courseworkand wish to change majors to Environmental
Science are always reviewed on a case-by-case basis. Inmost casesthe bulleted requirementsabove must

14



be metand if in violation of departmental regulations a petition must be filed and approved by the
departmentinadvance ofany petition to the College. Students seeking readmission with the
Environmental Science major should make an appointmentwith the loESSAO, Royce Dieckmann, to
determine eligibility to enterthe major.

Dismissal and Minimum Standards

A student may be dismissed from the major, be denied permission to enterthe major,or may be denied
his or her degree, depending onwhich ofthe conditions below have been violated.

Earns grades below C-in two or more ofthe major preparatory courses
Earns a GPA below 2.0 inthe preparatory courses
Earns a grade below Cin Environment180A

P wnh e

Earns belowa 2.0 GPA in the major overall, and inthe upper-division requirements for the major

Astudentinviolationofrules1, 2,and 3 can petition the loESUndergraduate Academic Committeefor an
exception, whichisreviewed on acase-by-case basis. Ifrule 4 isviolated, the student must petition the
College for anexception to graduate or must make up the courses necessary to bring their GPA over2.0.
Inany ofthe above cases, consult with the IoESSAOQ.

15



The Environmental Science Major Program Plan
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PLACEHOLDER FOR PROGRAM PLAN P.2

17



Preparatory Courses

The preparatory courses for the Environmental Science majorare typical for any bachelor ofscience
program. The major requires 13 total prepcourses. We recommend that students entering UCLA as

freshmen take two prep courses each quarteruntilall 13 are completed, which will satisfy all ofthe prep
requirements by the end ofthe second yearofstudy.

Introduction to Environmental Science

Required: Environment 10 — I ntroduction to Environmental Science

AllEnvironmental Science majors must take Environment 10— Introduction to Environmental Science.
Ideally students will complete thisrequirementinthe firstyear ofstudy,or during junior year for transfer

students.

Environment 10 covers earth science, atmospheric science, oceanography, ecology and conservation,
policy and regulation, and otherenvironmental issues. It will usually be offeredin winter quarter.

AP Credit: No AP creditequivalent available.

CourseDescription: Environment 10. Introductionto Environmental Science. (4) Lecture,
three hours; laboratory, one hour. Limitedto undergraduate students. Introduction to environmental
science asdiscipline and as away ofthinking. Discussion ofcritical environmental issues at local and
global scales.Fundamentals of physical,chemical, and biological processes important to environmental
science.Laboratory exercises to augmentlectures. Lettergrading.

Introduction to Geographic Information Systems

Required: Geography 7 — Introduction to Geographic Information Systems
AllEnvironmental Science majors must also take Geography 7 —Introduction to Geographic Information
Systems (GIS). Learning the computermapping technologies of GISwill provide students with
background for anincredibly marketable skill and enable students to progressin upper-division courses

andsenior Practicum projectswithanincreasingemphasison use ofGIS.

AP Credit: No AP creditequivalentavailable.

18



Course Description: Geography 7: Introductionto Geographic Information Systems. (5)
Lecture, three hours; laboratory, two hours. Designed for freshmen/sophomores. Introduction to
fundamental principles and concepts necessary to carry out sound geographic analysis with geographic
information systems (GIS). Reinforcement ofkey issuesin GIS, such as geographiccoordinate sy stems,
map projections, spatial analysis,and visualization of spatial data. Laboratory exercises use database
guery,manipulation, and spatial analysis to address real-worldproblems. P/NP or lettergrading.

Fulfillsone Social AnalysisGE requirement

Mathematics (Calculus)

Required:

e Math 31A — Differential and Integral Calculus AND
¢ Math 31B — Integrationand Infinite Series
OR
e Math 3A —CalculusforLife Sciences Students AND
e Math 3B — CalculusforLife Sciences Students
OR
e Life Science 30A — MathematicsforLife Scientists AND
e Life Science 30B — Mathematicsfor Life Scientists

Additional courses,dependingon minor: Math 32A (CalculusofSeveral Variables) or 3C
Ordinary Differential Equationswith Linear Algebrafor Life Sciences Students).
Requiredfor Environmental Engineeringminor.

Math is fundamental to the study ofall other science core courses; assuchitis recommended that
studentsenrollinthe Math coursesamongtheir earliest prepcourses taken during the firstyear. The two
Math series—31 and 3 — are similar, but students who do not feel especially strong in calculus may prefer
the 3-series. Alternatively, the Life Sciences Division has createda math series (Life Science 30) as
another option that they feel provides amathematics background appropriate for studentsinthe
Division’s majors, which emphasizes the application of math skillsand computational models. Math 32A
or 3Care additionally an option for Atmosphericand Oceanic Sciences, Earth and Environmental Science,
Environmental Systems and Society, and Geography/Environmental Studies minors.

Itis important for students to be awarethat takingthe LS30A/Bcourseswill foreclose the ability to
pursue the Environmental Engineering minor,butall other minor options are still available. This is
because the Math Department does notallow LS30A/Bto serveasaprerequisite for Math3Cor 32A.
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Switching Math Series: Students may currently movebetween the Math department’s series courses.
Forexample, ifa studenttook Math 31A,they canthenenrollin Math 3B to complete the series. Ifthe
studenttook Math 3B, they may enrollin Math 32A. There are some disadvantages to switching series,
primarily due to the order inwhich the material is taught, so students who switch should be prepared for

additional challenge.

Note that there havebeen changes proposed for the Math 3ABCseries that may changethe ability of
studentsto switch between series. We will make every attempt to notify students ifor when these changes
take effect. Students cannot switch from LS30A to Math 3B or 31B; studentswho have taken the LS30
courses who wish to then take calculus (Math 3 or 31 series) will have to start thosefrom the beginning.

Math & Environmental Engineering: Students interested in pursuing the Environmental
Engineering minor are urged to take Math 32A ratherthan 3C. 32A leads to second-yearcalculus courses
that studentswho may wish to pursue graduate study in Environmental Engineering will need to take.
Math 3C doesnotpermitstudentsto enroll inthese second-year calculus courses.

AP Credit: Studentswho earned ascoreof5 onthe Calculus ABexamwill have earned creditfor Math
31A. Studentswho earned ascore of5 on the BC exam will have credit for Math 31Aand 31B, while ascore

of 4 earns Math 31A credit.

Mathematics Course Descriptions:

Math 3A. CalculusforLife Sciences Students. (4) Lecture, three hours; discussion,one hour.
Preparation:threeand one halfyears ofhigh school mathematics (including trigonometry). Enforced
requisite: successful completion of Mathematics Diagnostic Test (scoreof35 or better) or course 1 with
grade of C- or better. Notopen for credit to students with creditinanothercalculus sequence. Modeling
with functions, limits, and derivatives,decisionsand optimizationin biology, derivative rules and tools.
P/NP or letter grading.

Math 3B. CalculusforLife Sciences Students. (4) Lecture, three hours; discussion,one hour.
Requisite: course 3Awith grade ofC-or better. Notopenfor creditto students with credit for course 31B.
Applications ofdifferentiation, integration, differential equations, linear models in biology, phaselines
and classifying equilibrium values, bifurcations. P/NP or letter grading.

Math 3C. Ordinary Differential Equationswith Linear Algebrafor Life Sciences Students.
(4) Lecture, threehours; discussion, one hour. Requisite: course 3Bwith grade of C- or better.
Multivariable modeling, matrices and vectors,eigenvalues and eigenvectors, linear and nonlinear sy stems
of differential equations, probabilisticapplications ofintegration. P/NP or letter grading.
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Math 31A. Differential and Integral Calculus. (4) Lecture, three hours; discussion, one hour.
Preparation: at least three-and-one-halfyears ofhigh school mathematics (including some coordinate
geometry and trigonometry). Requisite: successful completion of Mathematics Diagnostic Testor course 1
with grade of C- or better. Differential calculus and applications; introduction to integration. P/NP or
letter grading.

Math 31B. Integration and Infinite Series. (4) Lecture, three hours; discussion,one hour.
Requisite: course 31Awith grade ofC-or better. Notopenfor credit to students with creditfor course 3B.
Transcendental functions; methods and applications of integration; sequences and series. P/NP or letter
grading.

Math 32A. CalculusofSeveral Variables. (4) Lecture, three hours; discussion,one hour. Enforced
requisite: course 31Awith grade of C- or better. Introduction to differential calculus ofseveral variables,
vector field theory. P/NP or lettergrading.

Life Science 30A. Mathematics for Life Scientists. (5) Lecture, three hours; laboratory, one hour.
Preparation:threeyears ofhigh school mathematics (to algebra I 1), somebasic familiarity with
computers. Mathematical modeling as tool for understanding dynamics ofbiological systems.
Fundamental concepts ofsingle-variable calculus and development of single- and multi-variable
differential equation models ofdy namical processesinecology, physiology,and other subjects in which
guantities change with time. Use offree computer program Sage for problem solving, plotting, and

dynamical simulationinlaboratory. Letter grading.

Life Science 30B. Mathematicsfor Life Scientists. (5) Lecture, three hours;laboratory, two hours.
Enforced requisite: course 30A. Introduction to concept of matricesand linear transformations to equip
studentswith some basictoolsto understand dynamics of multivariable nonlinear systems. Examples
fromecological, physiological, chemical, and othersystems. Letter grading.
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Chemistry
Required:

e Chemistry 14A — Atomic and Molecular Structure, Equilibria, Acids, and
Bases AND

e Chemistry 14B — Thermodynamics, Electrochemistry, Kinetics, and
Organic Chemistry AND

e Chemistry 14BL — General and Organic Chemistry Laboratory |
OR

e Chemistry 20A — Chemical Structure AND

e Chemistry 20B — Chemical Energetics and Change AND

e Chemistry 20L — General Chemistry Laboratory

Additional required courses,dependingon minor: Chemistry 14C(Structure ofOrganic
Molecules) or 30A (OrganicChemistry I: Structure and Reactivity).Required for
Environmental Health concentration.

Like calculus, chemistry isfundamental to environmental science and a strong science foundation for any
B.S. program.Aswith math, we recommend that the Chemistry series be started during the first year of
study. For moststudents in the Environmental Science major, the 14-series isrecommended, primarily
because itintroduces organic chemistry earlier.

Chemistry isthe mostversatile ofthe prep coursesin regard to the minors, because Chemistry 14Cor 30A
canbeapplied to any ofthem, with the exception of Environmental Engineering.

Switching Chemistry Series: Studentsgenerally cannotswitch Chemistry seriesoncea
courseineitherserieshasbeen completed. Itisthereforeimperative that studentschoose
theserieswisely; for most Environmental Science majorswe recommendthe 14-series.

AP Credit: Nocourseequivalencyisgranted for APscoresin Chemistry.

Chemistry Course Descriptions:

14A. Atomic and Molecular Structure, Equilibria, Acids,and Bases. (4) Lecture, three hours;
discussion,one hour. Preparation: high school chemistry orequivalent background and three and one half
yearsofhigh school mathematics. Enforced corequisite: Life Sciences 30A or Mathematics 3A or 31Aor
score of35 or better on Mathematics Diagnostic Test. Not open to students with credit for course 20A.

Introduction to physical and general chemistry principles; atomic structure based on quantum mechanics;
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atomic properties;trends in periodictable; chemical bonding (Lewis structures, VSEPR theory,
hybridization, and molecularorbital theory); gaseous and aqueous equilibria; propertiesofinorganicand
organic acids, bases, buffers; titrations.P/NP or letter grading.

14B. Thermodynamics, Electrochemistry, Kinetics,and Organic Chemistry. (4) Lecture,
three hours; discussion, onehour. Enforced requisite: course 14A with grade of C- or better.Enforced
requisite or corequisite: Life Sciences 30Bor Mathematics 3Bor 31Bwith grade of C- or better. Notopen
to studentswith creditfor course20A, 20B, or 30A. Phase changes; thermochemistry; first, second, and
third laws of thermodynamics; free energy changes; electrochemistry and itsrole as energy source;
chemical kinetics, including catalysis, reaction mechanisms, and enzymes; coordination compounds;
general classes and naming oforganic molecules; structure, conformations, and relativeenergies of
organic molecules; application ofthermodynamics and kinetics to organicand biochemical reactions; use
of molecular modeling software to illustrate molecularstructures and their relativeenergies. P/NP or
letter grading.

14BL. Generaland Organic Chemistry Laboratory I. (3) Lecture, one hour;laboratory,three
hours. Enforced requisite: course 14Awith grade of C- or better. Enforced corequisite: course 14B. Not
opento studentswith credit for course 20L. Introduction to volumetric, spectrophotometric, and
potentiometricanalysis. Use and preparation of buffers and pHmeters. Synthesis and kinetics techniques
usingcompounds of interestto studentsin life sciences. P/NP or lettergrading.

14C. Structure of Organic Molecules. (4) Lecture, three hours; discussion, one hour. Enforced
requisite: course 14Bwith grade of C- or better. Not open to students with credit for course 30A.
Continuingstudiesinstructure oforganic molecules, with emphasis on biological applications.
Resonance, stereochemistry, conjugation, and aromaticity; spectroscopy (NMR, IR, and mass
spectrometry);introduction to effects of structure on physical and chemical properties; survey of

biomolecular structure. P/NP or letter grading.

20A.Chemical Structure. (4) Lecture, three hours; discussion, one hour. Preparation: high school
chemistry orequivalent background and three and one halfyears ofhigh school mathematics.
Recommended preparation: high school physics. Enforced corequisite: Mathematics 31A. First term of
general chemistry. Survey ofchemical processes, quantum chemistry,atomicand molecularstructureand
bonding, molecular spectroscopy. P/NP or lettergrading.

20B.Chemical Energeticsand Change. (4) Lecture, three hours; discussion, onehour. Enforced
requisites: course 20A or 20AH, and Mathematics 31A, with grades of C- or better. Enforced corequisite:
Mathematics 31B. Second term ofgeneral chemistry. Intermolecular forces and organization, phase

behavior,chemical thermodynamics,solutions, equilibria, reaction rates and laws. P/NP or letter grading.
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20L. General Chemistry Laboratory. (3) Lecture,one hour; laboratory, three hours.Enforced
requisite: course 20A with grade of C- or better. Enforced corequisite: course 20B. Use ofbalance,
volumetric technigues, volumetric and potentiometric analysis; Beer’s law, applications for environmental
analysisand materials science. P/NP or letter grading.

30A.Organic Chemistry I: Structureand Reactivity. (4) Lecture, three hours; discussion, one
hour. Enforced requisite: course 20Bwith grade of C- or better. Firstterm oforganic chemistry for
Chemistry, Biochemistry, and engineering majors. Covalent bonding, shapes, stereochemistry,and
acid/basepropertiesoforganic molecules. Properties, synthesis, and reactions ofalkanes, cycloalkanes,
alkenes, and alkynes. SN2, SN1, elimination, and radical reactions. P/NP or letter grading.

Life Sciences

Required:

e Life Sciences 7A - Cell and Molecular Biology AND

e Life Sciences 7B - Genetics, Evolution, and Ecology

Additional courses,dependingon minor: Life Sciences 7C (Physiologyand Human
Biology)and 23L (Introduction to Laboratory and Scientific Methodology).

Otherwise known asbiology, Life Sciencesat UCLA is divided intothreediscrete coursesfocusingon
particularaspectsofbiological science. Because ofthe division ofcourses imposedby the quarter system,
studentsshould consult with the loESSAO or the Life Sciences Core Office (Iscore@lifesci.ucla.edu) prior
toenrollinginany courses atany other institution intended to substitute for the UCLA courses.

Who takesLife Sciences7C and 23L?Students wishing to pursuethe Conservation Biology may
choosetotake LS7Cand23L. Itisalso an optionfor students pursuing Environmental Systemsand
Society or Geography/Environmental Studies.23L is the lab componentpreviously included with LS 2
and LS 3 before the serieschanged. Thislab course is best taken concurrently with 7C.

AP Credit: We do notrecognizeany APcreditasequivalenttoany ofthe Life Scienceseries

courses.

Life Sciences Course Descriptions:

7A. Cell and MolecularBiology. (5) Lecture, three hours; discussion, 75 minutes. Introduction to
basic principlesofcell structure and cell biology, biochemistry, and molecular biology. P/NP or letter
grading.
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7B. Genetics,Evolution,and Ecology. (5) Lecture, threehours; discussion, 110 minutes. Enforced
requisite: course 7A.Principles of Mendelian inheritance and population genetics. Introduction to
principlesand mechanisms ofevolution by natural selection, population, behavioral, and community
ecology, and biodiversity, including major taxa and their evolutionary, ecological,and physiological
relationships. Letter grading.

7C. Physiology and Human Biology. (4) Lecture, three hours; discussion, 75 minutes. Enforced
requisite: course 7B. Organization ofcellsinto tissues and organs and principles of physiology oforgan
systems. Introduction to human genetics and genomics. Letter grading.

23L. Introduction to Laboratory and Scientific Methodology. (2) Laboratory, three hours;
discussion,one hour. Enforced requisite: course 2. Must be taken concurrently with eithercourse3 or 4.
Introductory life sciences laboratory designed for undergraduate students. Opportunity to conduct wet-
laboratory cutting-edge bioinformatics laboratory experiments. Studentsworkingroupsofthree
conductingexperimentsinareasofphysiology, metabolism, cell biology, molecular biology, genotyping,
and bioinformatics. Lettergrading.

Statistics
Required:

e Statistics 12 — Introductionto Statistical Methods for Geography and
Environmental Studies
OR

e Statistics 13 — Introductionto Statistical Methods for Life and Health Sciences
OR

e Life Sciences 40 - Statistics for Life Sciences

Statistical analysisisubiquitousinenvironmental science,and assuch, acoursein statistics isrequired of
all Environmental Science majors. The purpose ofstatistics is to design, construct,and evaluate
techniques for analyzing data. The data can be qualitative or quantitative, self-reported or machine-
collected, and the motivations can be scientific, commercial,legal, or policy driven.

The recommended Statistics courses are largely similar and will provideabackground thatisappropriate
for the ty pes ofanalysis students will undertake in the major. Statistics 12 isalso a Social Analysis GE,
while the other optionsare not. However, itisalso offered only once ayearand is usually asmaller class,
soitis typically easier toenrollin Stats13 or LS 40.
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Statistics Requirementsfor Double Majors: Studentswho are planning to double major or
takeaminorthatrequiresadifferentstatistics course should consultwiththe IoESSAO
priortoenrollingin any other statisticscourse. Usually we can accommodate such
requirementsasa substitution, particularly when the other departmenthasastrict
requirement,suchasthe EconomicsorPsychology departments. T ransfer studentswho
have already takenalower-divisionstatisticscourse mustinform the IoESSAOso that
creditcan beapplied. All other students must submitasubstitution requestto the IoES
SAQO priortoenrollinginany Statisticscourse otherthanStats12 or 13 or LS 40.

AP Credit: We do notrecognizeany APcreditasequivalentto the listed Statisticscourses

or to fulfill the Statisticsrequirementforthe major prep.

Statistics Course Descriptions:

Statistics12. Introduction to Statistical Methods for Geography and Environmental
Studies. (5) Lecture, four hours; discussion,one hour;laboratory, onehour. Notopen for creditto
studentswith creditfor coursel0, 11,or 13. Introduction to statistical thinking and understanding, with
emphasisontechniquesused ingeography and environmental science. Underlying logic behind statistical
procedures, role ofvariation in statistical thinking, strengths and limitations of statistical summaries, and
fundamental inferential tools. Emphasis on applications in geography and environmental science in
laboratory work using professional statistical analysis package, including spatial statistics. P/NP or letter

grading. Fulfillsone Social Analysis GE requirement

Statistics 13. Introduction to Statistical Methodsfor Life and Health Sciences. (5) Lecture,
three hours; discussion, onehour; laboratory, one hour.Notopen for credit to students with credit for
course10,10H,11,12,0r 14.Presentation and interpretation ofdata, descriptive statistics, introduction to
correlation and regression and to basic statistical inference (estimation, testing of meansand proportions,
ANOVA) using both bootstrap methods and parametric models. P/NP or lettergrading.

Life Science 40. Statisticsfor Life Sciences. (5) Lecture, three hours; laboratory, two hours.
Designed for life sciences students. Introduction to statistics with emphasis on computer simulation of
chance probabilities as replacement for traditional formula-based approach. Simulations allow for deeper
understanding of statistical concepts,and are applicableto wider class ofdistributions and estimators.
Students learnsimple programming language to carry out statistical simulations, and apply them to
classic problems ofelementary statistics. Letter grading.
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Physics
Required:

e Physics 5A — Physics for Life Sciences Majors: Mechanics and Energy AND

¢ Physics 5C — Physics for Life Sciences Majors: Electricity, Magnetism, and
Modern Physics

OR
e Physics 1A —Physics for Scientists and Engineers: Mechanics AND

e Physics 1B — Physics for Scientists and Engineers: Oscillations, Waves,
Electric and Magnetic Fields

Additional courses,dependingon minor: Physics 5B (PhysicsforLife Sciences Majors:
Thermodynamics, Fluids, Waves, Light,and Optics)or1C (

Physicsisthe study ofthe forces and laws of nature, from the largest galaxies to the tiniestsubatomic
particles. It'sthe most fundamental science, since the laws of nature determine everything else, forming
the basis of chemistry and ultimately ofbiology, organisms,and ecosystems. It also encompasses
electricity and magnetism. Advances in these and other areas of physics have made electric power,
industry,electronicdevices, and our modern standardofliving possible.

ChoosingPhysics5A/5C/5Bor 1A/1B/1C: For most studentsin the Environmental Science
major,werecommendthe5 (formerly 6-) seriesofPhysics. It provides more contextand
connection for the biological sciences than the 1-series. For students pursuing the
Atmospheric and Oceanic Sciencesor Earth and Environmental Science minors,the third-
quarter Physicscourse (56B)isrecommended asadditional preparationfortheminor. Itis
especially useful forupper-division Atmosphericand Oceanic Science coursesforthe
introduction to thermodynamics.

Switching Physics Series: Whileitis possible to switch betweenPhysicsseries,itisnot
recommended.

AP Credit: We do notrecognize any APcreditasequivalenttoany course in the Physics
series.

Physics Course Descriptions:

5A.PhysicsforLife Sciences Majors: Mechanicsand Energy.(5) Lecture, three hours;
discussion,one hour; laboratory, twohours. Requisites: Life Sciences 30A,30B, or Mathematics 3A, 3B,
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3C (3C may be taken concurrently). Statics and dy namics offorces, motion, energy, including thermal
energy,with applicationsto biological and biochemical systems. P/NP or letter grading.

5B. PhysicsforLife Sciences Majors: Thermodynamics, Fluids, Waves, Light,and Optics.
(5) Lecture, three hours;discussion,one hour; laboratory, two hours. Requisite: course 5A. Thermal
properties of matter, free energy, fluids, ideal gas, diffusion, oscillations, waves, sounds, light, and optics,
withapplicationsto biological and biochemical systems. P/NP or lettergrading.

5C. PhysicsforLife Sciences Majors: Electricity, Magnetism,and Modern Physics. (5)
Lecture, three hours; discussion, one hour; laboratory,two hours. Requisite: course 5A. Electrostaticsin
vacuum and in water. Electricity, circuits, magnetism, guantum, atomicand nuclear physics,

radioactivity, with applications to biological and biochemical systems. P/NP or letter grading.

1A.Physicsfor Scientistsand Engineers: Mechanics. (5) Lecture/demonstration, four hours;
discussion,one hour. Recommended preparation: high school physics, oneyear ofhigh school calculusor
Mathematics 31Aand 31B. Enforced requisites: Mathematics 31A, 31B. Enforced corequisite:
Mathematics 32A. Recommendedcorequisite: Mathematics 32B. Motion, Newton laws, work, energy,
linear and angular momentum, rotation,equilibrium, gravitation. P/NP or lettergrading.

1B. Physicsfor Scientistsand Engineers: Oscillations, Waves, Electric and Magnetic
Fields. (5) Lecture/demonstration,four hours; discussion, one hour. Enforced requisites: course 1A,
Mathematics 31B, 32A. Enforced corequisite: Mathematics 32B. Recommended corequisite: Mathematics
33A.Dampedanddrivenoscillators, mechanical and acoustic waves. Electrostatics: electricfield and
potential, capacitors, and dielectrics. Currents and DC circuits. Magnetic field. P/NP or letter grading.

1C. Physicsfor Scientistsand Engineers: Electrodynamics, Optics,and Special Relativity.
(5) Lecture/demonstration, four hours; discussion, one hour.Enforced requisites: courses 1A, 1B,
Mathematics 32A, 32B. Enforced corequisite: Mathematics 33A. Recommendedcorequisite: Mathematics
33B. Ampere law, Faraday law, inductance, and LRC circuits. Maxwell equations inintegral and
differential form. Electromagnetic waves. Light, geometrical, and physical optics. Special relativity. P/NP
or letter grading.
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Upper-Division Major Requirements

Course requirements ofthe major are structured to provide intellectual breadth and introduce students to
the key fieldsthatexistunder the umbrellaofenvironmental science, and to provide course options from

multiple departments to exposestudents to differentdisciplinary approaches.

We recommend thatstudents use the majorrequirements to explore the various fields and disciplines
availableto them before choosingaminor. Students are encouraged to take courses ofgreatest personal
interestto themasearly aspossible.

The upper-division major requirementsare divided into four sections:

e Physicaland Life Sciences (5 courses)
e Social Science and Humanities (3 courses)
e Sustainability Talks (2 units)

e Practicum (3 courses)

Allupper-division courses in the Environmental Science major must be taken for a letter gradewith the
exception ofthe Sustainability Talks, which are P/NP graded. Students mustearnaCaverage (2.0) or
above inthe upper-division requirementsto graduate.

The firsttwo sections, Physical and Life Sciences, and Social Sciences and Humanities,are composed
primarily of lecture-style courses, although there are also lab and field coursesamongst these. Students
arerequiredto take 8 courses across these two sections. Detailsand course descriptionsare listed below.

Studentsare required to take two Sustainability Talks unitsfrom asetof course options thatare designed
to bringstudentsinthe major togetherand expose them to the myriad ofpossibilities for careers,
research, engagement and involvement with environmental matters ofall types through alectureseries.
These coursesare one unit, P/NP graded and consist ofa guest lecture each week.

The Senior Practicumisayear-long series thatis the capstone to the major. The three courses are taken

over fall, winter and spring quarters in the student's final year.
Note: Studentsdo not need to complete the entirety oftheir prep courses prior to beginning upper-

division majorrequirements. However, courses may have prerequisites or recommended requisites that
studentsshould complete or considerbefore enrolling.
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Course Options

Inorderto facilitate review ofavailable paths of study, course listings are presented below by section —
grouped firstby topicareaacross departments, then second by department with full course descriptions.

Multiple Listed Courses

Courseswhere the course number is preceded by an “M” are multiple-listed between more than one
department. The course description notes which departmentand course number where the other
offering(s) ofthe course may be found. Students may enrollin the courseunder any ofthe departments
offering itand will receive the same credit.

Substitutions and Petitions

Students wishing to substitute acourse, eitherone found at UCLA or from another institution,can submit
a petitionto loESfor consideration. Itis bestifthisis doneinadvance onanadvisory basis. Simply send
an email to the lIoES SAO withyour requestinthe following format:

Subjectline: Petition for [category]

I would like to use [course] from [institution] to be taken in [term/year] for the [category requirement].

Attachasyllabusifavailable orinclude acourse description or links to course information. The more
informationyou can provide about the coursethe easieritis for a determinationto be made.

Program Plan

The most up-to-date version ofthe program planisalwaysavailable onthe l0oESwebsite in the Current
Students - Resources section: https://www.ioes.ucla.edu/envisci/resources

Physical and Life Sciences Requirements (5 Courses:; 20-22 units)

e 1Required Course: Environment 175
e 4 Electives

All students will take Environment 175 (recommendedfor 3rd year) and 4 additional electives from the
course options. No more than two courses can be from any one department. For multiple-listed courses,
departmentisdetermined by howitislisted inthe plan, notby the department under which the student
enrolls.
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Environment175 -Programming with Big Environmental Datasets. (4) Lecture, threehours.
Enforced requisite: Statistics12 or 13, or Life Science40. Students gain practical experience conducting
empirical research by learning how to program using R. Given the demands of“big data”, modern
empirical research usually requires the use of powerful statistical software, like R. The programming
language students learn shares many similarities with other statistical programs, providing students with
avaluablelabor-marketskill.

Physicaland L ife SciencesElective Courses L isted by Topic:

The following groupings ofcourses are meant to help you planyour major courses based uponyour
interestsand goals. The courses that satisfy Physical and Life Sciences elective requirements aregrouped
firstby topic butacross departmental boundaries. The groupings are meant to be suggestive of possible
pathwaysbutshould notbe seenas prescriptive. These courses will complement (and in some cases
overlap) coursesinthe minor ofyour interest. Full coursedescriptions for classes, organized by
department, are provided afterthe listings by topic.

Atmospheric Science

e AOS 101-Fundamentalsof Atmospheric Dynamicsand Thermodynamics

e AOQCS 141 —Introduction to Atmospheric Chemistry and Air Pollution

e (Cl125—Atmospheric Transportand Transformations of Airborne Chemicals
e (C152D-— Propertiesand MeasurementofAirborne Particles

e EPSS 153 —0ceansand Atmospheres

e GEOG 105 -Hydrology

Air Quality & Air Pollution

e AOS 104 —FundamentalsofAirand Water Pollution

e AQCS 141 —Introductionto Atmospheric Chemistry and Air Pollution

e ChE C118— Multimedia Environmental Assessment

e EHS C125—Atmospheric Transportand Transformations of Airborne Chemicals
e EHS C152D— Propertiesand MeasurementofAirborneParticles

Climate Science

e AOS 102 -Climate Change and Climate Modeling
e AQS 112—Climate Change Assessment

e GEOG 102—Tropical Climatology

e GEOG 104 —Climatology

e GEOG M106—Applied Climatology

e GEOG M131-Environmental Change
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Ecology & Conservation

AQOS 107 -Biological Oceanography

EEB 100 —Introduction to Ecology and Behavior
EEB 109 — Introduction to Marine Science

EEB 116 —Conservation Biology

EEB 151A—Tropical Ecology

EEB 154 — California Ecosy stems

ENV 121 —Conservation of Biodiversity

GEOG 111 —Forest Ecosystems

GEOG 113 —Humid Tropics

Environmental Management, Green Business & Economics

ENV 157 —Energy, Environment,and Development

Environmental Policy, Regulation, & Law

ENV 157 —Energy, Environment,and Development

Oceanography

AOS 103 -Physical Oceanography

AQOS M105 —Introductionto Chemical Oceanography
AQOS 107 —Biological Oceanography

AOS 130 —California’s Ocean

EPSS 153 —0Oceansand Atmospheres

Water Treatment/Pollution

AOS 104 —Fundamentals of Air and Water Pollution

AOS M105 —Introduction to Chemical Oceanography

ChE C118 — Multimedia Environmental Assessment

C&EE 153 —Introductionto Environmental Engineering Science

C&EE 154 —Chemical Fate and Transportin Aquatic Environments

C&EE M166 — Environmental Microbiology

EHS C164 — Fate and TransportofOrganic Chemicalsinthe Aquatic Environment
GEOG 105 -Hydrology

Earth, Soils & Natural Resources

EPSS 101 —Earth’s Energy
EPSS C113 —Biologicaland Environmental Geochemistry
EPSS 119 —Continental Drift and Plate Tectonics
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e EPSS 139 —Engineeringand Environmental Geology
e EPSS 150 —Remote Sensingfor Earth Sciences

e EPSS 153 —0Oceansand Atmospheres

e GEOG 100 —PrinciplesofGeomorphology

e GEOG 105 -Hydrology

e GEOG M107-Soiland Water Conservation

e GEOG 111 —ForestEcosystems

e GEOG M127 —Soilsand Environment

Environmental Health

e AOS 104 —FundamentalsofAirand Water Pollution

e AOS 141 —Introduction to Atmospheric Chemistry and Air Pollution

o C&EE M166 —Environmental Microbiology

e ChE C118—Multimedia Environmental Assessment

e EHS 100 —Introductionto Environmental Health

e EHS C125—Atmospheric Transportand Transformations of Airborne Chemicals
e EHS C152D— Propertiesand MeasurementofAirborneParticles

e EHS C164 — Fate and TransportofOrganic Chemicalsinthe Aquatic Environment

Society & Environment

e EPSS 101 —Earth’sEnergy
e ENV 157 —Energy, Environment,and Development

Physical and Life Sciences Elective Course Descriptions by Department:

Atmospheric and Oceanic Science

(Crossed out courses have been discontinued by the department offering them; they apply ifthey have
beentakenbutwillnotbe available in the future. Notethat AOScourses are designated “A&OSCI” in
course catalog).

Atmosphericand OceanicSciences101. Fundamentals of AtmosphericDynamicsand
Thermodynamics. (5) Lecture, four hours; discussion, one hour. Requisites: Mathematics 3Bor 31B,
Physics1Bor 6B. Recommended: course 3. Introduction to atmosphericenvironment, withemphasison
thermodynamics, dy namics,and structure ofatmosphere. Laws of thermodynamics; work, heat,and
cyclic processes. Adiabatic processes, moisture, and atmospheric stability. Hy drostatic balance.
Fundamental equations ofmotion,with applications to atmosphericflow. Circulation and vorticity.
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Atmosphericand OceanicSciences102. ClimateChangeand Climate Modeling. (4) Lecture,
three hours;discussion, onehour. Enforced requisites: Mathematics 3Cor 32A, Physics 1Bor 6C, with
gradesofC or better.Global environmental issues in climate change due to human activitiesor natural
climate variations. Quantitative introduction to new science ofclimate modeling to understand and
predictthesechanges.Physical processesinclimate system. Atmosphericand oceaniccirculation. El nifio
andyear-to-year climate prediction. Greenhouse effectand global warming. [Prerequisites can be waived
by permission ofinstructor, and generally are notenforced by the enrollment system]

Atmosphericand OceanicSciences103. Physical Oceanography. (4) Lecture, three hours;
discussion,one hour. Requisite: Mathematics 3Bor 31B. Introductory course for physical sciences, life
sciences, or engineering majorsinterested in environmental issues. Observations of temperature, salinity,
density, and currents. Methods. Wind-driven and geostrophic currents. California Current and Gulf
Stream. Internal waves. Surface waves and tides. Air/sea interactions. Coastal upwelling.
Biological/physical interactions. El nifio. Role ofocean in climate and global change. Santa Monica Bay
field trip.

Atmosphericand OceanicSciences104. Fundamentalsof Airand Water Pollution. (4)
Lecture, three hours; discussion, one hour. Requisite: Chemistry 14Bor 20B. Chemistry and physics ofair
and water pollution, including photochemistry, acid rain, air pollution meteorology and dispersion,
groundwater and surface water pollution, chemical cycling, air/waterinterface, global atmospheric
change.

Atmosphericand OceanicSciences M105. Introduction to Chemical Oceanography. (4)
(Same as Ecology and Evolutionary Biology M139.) Lecture, three hours; discussion, one hour.
Introductory course for physical sciences, life sciences, and engineering majors interested in oceanic
environment. Chemical composition ofoceans and nature of physical, chemical, and biological processes
governingthiscompositionin pastand present. Cyclesofmajor and minor oceanic constituents, with
focusonthose thatare mostimportantfor life (i.e., carbon, nitrogen, phosphorus, silicon, and oxygen).
Investigation of primary production, export production, remineralization, diagenesis, air-sea gas
exchange processes.

Atmosphericand OceanicSciences107. Biological Oceanography. (4) Lecture,threehours;
discussion,one hour. Introductory course for physical sciences, life sciences, and engineering majors
interestedinoceanicenvironment. Review ofhow biological processes are intrinsically tiedto physical
and chemical processes in oceans. Examination of processes thatcontrol distribution, abundance, and
production of marine organisms and their spatial and temporal variability.

Atmosphericand OceanicSciences112. Climate Change Assessment. (4) Lecture, three hours.

Preparation: one upper-division course in Atmospheric and Oceanic Sciences or Environmental Science.
Requisite: Mathematics 3Bor 31B. Projections of future anthropogenic climate change and understanding

34



of natural climatevariability depend oninternational climate model intercomparison projects,on large
observing systems coordinating space and ground observations, and on multi-scientist climate
assessments. Lectures, readings and projects address current issues in the scientific literature on
assessmentofclimatechangefor students with priorbackground in the atmospheric, oceanic and
environmental sciences.

Atmosphericand OceanicSciences 130. California’s Ocean. (4) Lecture,four hours.
Recommended requisite: course 103 o0r M105. Circulation, biogeochemistry, biota, water quality,
measurement techniques, computational modeling, conservation, and managementfor California’s
coastal ocean, including coastal measurement cruise and term project (paperand presentation).

Atmosphericand OceanicSciences 141. Introductionto Atmospheric Chemistry and Air
Pollution. (4) Lecture, threehours;discussion, one hour. Requisites: Chemistry 14Bor 20B,
Mathematics 3Aor 31A, Physics 1Bor 6B. Physical and chemical processes that determine composition of
atmosphere and itsimplications for climate, ecosystems, and human welfare. Origin ofatmosphere.
Nitrogen, oxygen, carbon,sulfur, trace metal cycles. Climate and greenhouse effect. Atmospheric
transportand turbulence. Stratospheric ozone. Oxidizing power ofatmosphere. Regional air pollution:
aerosols,smog, mercury, and acid rain.

Chemical Engineering

Chemical Engineering C118. Multimedia Environmental Assessment. (4) Lecture, four hours;
discussion,one hour; preparation, two hours; outside study, fivehours. Recommended requisites: courses
101C, 102B. Pollutant sources, estimation ofsource releases, waste minimization, transport and fate of
chemical pollutants in environment, intermedia transfers of pollutants, multimedia modeling ofchemical
partitioning inenvironment, exposureassessment and fundamentals ofriskassessment, risk reduction

strategies.Concurrently scheduled with course C218.

Civil and Environmental Engineering

Civiland Environmental Engineering 153. Introductionto Environmental Engineering
Science. (4) Lecture, four hours; discussion,one hour (when scheduled); outside study, seven hours.
Recommended requisite: Mechanical and Aerospace Engineering 103. Water, air, and soil pollution:
sources, transformations, effects, and processes for removal of contaminants. Water quality, water and
wastewater treatment, waste disposal, air pollution, global environmental problems. Field trip.

Civiland Environmental Engineering 154. Chemical Fate and Transportin Aquatic

Environments. (4) Lecture, four hours; discussion, two hours; outside study, six hours. Recommended
requisite: course 153. Fundamental physical, chemical, and biological principles governing movement and
fate of chemicalsinsurfacewatersand groundwater. Topics include physical transportin various aquatic
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environments, air-water exchange, acid-base equilibria, oxidation-reduction chemistry, chemical
sorption,biodegradation, and bioaccumulation. Practical quantitative problems solved considering both
reaction and transportofchemicalsinenvironment.

Civiland Environmental Engineering M166. Environmental Microbiology. (4) (Same as
Environmental Health Sciences M166.) Lecture, four hours; discussion, two hours; outside study, six
hours. Recommended requisite: course153. Microbial cell and its metabolic capabilities, microbial
geneticsand its potentials,growth of microbes and kinetics ofgrowth, microbial ecology and diversity,
microbiology of wastewater treatment, probing of microbes, public health microbiology, pathogen control.

Earth Planetary and Space Science

Earth Planetary and SpaceSciences101. Earth’sEnergy: Diminishing Fossil Resources
andProspectsfor Sustainable Future. (4) Lecture, three hours; laboratory, two hours; two optional
field trips. Preparation: one lower-division atmospheric sciences,chemistry, Earth sciences, or physics
course.Earth’senergy resources (fossil fuels and alternatives) from Earth science and sustainability
perspective.

Earth Planetary and SpaceSciences C113. Biological and Environmental Geochemistry.
(4) Lecture,threehours. Requisites: Chemistry 14Aand 14B (or 20A and 20B), Mathematics 3A, 3B, and
3C (or31A and 31B). Recommended: at least one lower-division Earth, planetary, and space sciences
course. Intendedfor junior/senior life and physical sciences students. Study of chemistry of Earth’s
surface environmentand interplay between biology, human activity, and geology. Introduction to origin
and composition of Earth, including atmosphere, crust,and hydrosphere. Examination ofhow these
reservoirs are affected by biological cycles and feedbacks to biological evolution and diversity.Local and
global-scale movements ofbiologically important elements like carbon, nitrogen, and phosphorus.

Concurrently scheduled with courseC213.[3Cnotrequired]

Earth Planetary and SpaceSciences 119. Continental Driftand Plate Tectonics. (4) Lecture,
three hours. Requisite: coursel or 100. Designed for juniors/seniors in physical sciences. Classical
concepts ofsedimentation and tectonics. Alfred Wegener’s theory of continental driftand ensuing
controversy. Physiography ofcontinents and oceans. Geophysical evidence regarding nature ofocean
floor. Magnetic stratigraphy. Seafloor spreading. Plate tectonic model and itsdriving mechanisms.
Tectonic, igneous, and metamorphic processes at plate boundaries. [Requisites can be waived by
instructor]

Earth Planetary and SpaceSciences139. Engineering and Environmental Geology. (4)
Lecture, three hours; discussion, one hour. Requisite: course 1 or100.Recommended: course11l.
Principlesand practice ofsoil mechanics and foundation engineering in light ofgeologic conditions,
recognition, prediction, and control orabatementofsubsidence, landslides, earthquakes, and other
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geologicaspects ofurban planning and subsurface disposal of liquids and solid wastes. [Requisites can be
waived by instructor]

Earth Planetary and Space Sciences150.Remote Sensing for Earth Sciences. (4) Lecture,
three hours. Recommendedrequisites: courses1,61. Designed for juniors/seniors and graduate students.
Remote sensing related to development of natural resources. Characteristics ofelectromagnetic spectrum
and review ofremotesensing devices. Applicability to land-use classification, soil survey, urban studies,
vegetation classification; emphasis on geologic interpretation ofimagery. [Requisites can be waived by
instructor]

Earth Planetary and SpaceSciences153.0Oceansand Atmospheres. (4) Lecture,threehours;
discussion,one hour. Requisites: Mathematics 31A, 31B, 32A, Physics1A,1B,and 1C(or 1AH, 1BH, and
1CH). Physicsand chemistry ofEarth’soceansand atmosphere;origin and evolution of planetary
atmospheres; biogeochemical cycles, atmospheric radiation and climate, energetics and dynamics of
oceanicand atmosphericcirculation systems.[Prerequisites can be waived by permission ofinstructor -

studentsadvised to have 2 calculus and 2 physics courses]

Ecology and Evolutionary Biology

Ecology andEvolutionary Biology 100. Introduction to Ecology and Behavior. (4) Lecture,
three hours; discussion, onehour. Requisite: Life Sciences 1. Notopen for credit to students with credit
forcourse 118, C119A, C119B, 122 through C126, 129, 132 through 134B, 136, or 151B. Introduction to
methodsand topicsinecology and behavior. Growth and regulation of populations, organization of
communities and ecosystems, biogeography, and behaviors animals use to find food, choose mates,and
interactinsocial groups.

Ecology andEvolutionary Biology 109. Introduction to Marine Science. (4) Lecture, three
hours;discussion, onehour. Requisite: Life Sciences 1. Strongly recommended for prospective Marine
Biology Quarter students. Introduction to physical and biological world of 70 percentofplanet: oceans.
Designed to be integrative,with focus on geological evolution ofseas, physical and chemical properties of
water, and how these abiotic processes shape ecology and evolution of marine organismsand

environments.

EcologyandEvolutionary Biology 116. ConservationBiology. (4) Lecture, three hours;
discussion,two hours. Requisite: Life Sciences 1. Recommended: course 100.Notopen for creditto
studentswith credit for Environment 121. Study ofecological and evolutionary principlesas they apply to
preservation ofgenetic, species, and ecosystem diversity. Discussion sections focus on interactions of
science,policy,and economicsinconserving biodiversity. Oral and written studentpresentation on
specific conservation issues.
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Ecology andEvolutionary Biology 151A. Tropical Ecology. (4) Lecture, one hour; discussion,
two hours. Requisite: Life Sciences 1. Broad introduction to biodiversity, community structure, and
dynamicsand ecosystem function ofrange oftropical forest habitats. Discussion ofsuch themes as
biogeography, forest structure, plantgrowth forms,animal communities, herbivory, forest dynamics, and

disturbance regimes.

Ecology andEvolutionary Biology 154. California Ecosystems. (5) Lecture,threehours;
laboratory or field trip, four hours. Requisite: Life Sciences 1.Recommended: course 100. Introduction to
structure, biodiversity, and dy namics of California ecosystems, with focus on Southern California,and
impactofhumanactivities on these systems.

Environment

Environment121. Conservation of Biodiversity. (4) Lecture, three hours; discussion, two hours.
Notopenforcreditto studentswith creditfo r Ecology and Evolutionary Biology 116. Examination of
interrelation of natural biotic and human sy stems. Description ofdistribution ofbiodiversity and natural
processesthat maintain it. Critical analysis ofvarious levels ofthreats and multidimensional challenges
required for mitigating threats.

Environment157. Energy, Environment,and Development. (4) Lecture,threehours.
Requisites: Mathematics 3Aand 3B (or 31A and 31B), Physics 1Aand 1B (or 6A and 6B). Introduction to
basic energy concepts and examination ofrole ofvarious energy sources,energy conversion technologies,
andenergy policiesinmodern life. Analysisofimplicationsofcurrentpatternsofenergy production and
consumption for futureeconomicand environmental well-being. Integration ofconcepts and methods
from physical and life sciences, engineering,environmental science, economics, and public policy. Basic
guantitativeskills provided to analyze and critique technical, economic, and policychoicesto address

challenge ofbalancing economicgrowth and environmental sustainability.

Environmental Health Sciences

Environmental Health Sciences 100. Introduction to Environmental Health. (4) Lecture,
three hours; discussion, onehour. Preparation: one courseeach in chemistry and biology. Introduction to
environmental health, including coverage of sanitary principlesand chronicand acute health effects of
environmental contaminants.

Environmental Health Sciences C125. Atmospheric Transportand Transformations of
Airborne Chemicals. (4) Lecture, four hours. Preparation: one yearofcalculus,onecourse eachin
physics, organicchemistry, and physical chemistry. Designed for science,engineering, and public health
students. Role ofregional or long-range transport, and atmospheric lifetimes and fates ofairborne
chemicalsin phenomenasuch as photochemical smog, acid deposition, stratosphericozone depletion,
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accumulation ofgreenhouse gases,and regional and global distribution of volatile toxiccompounds.
Concurrently scheduled with course C225.

Environmental Health Sciences C152D. Propertiesand Measurementof Airborne
Particles. (4) Lecture, four hours.Preparation: one year each ofchemistry, physics, and calculus. Basic
theory and application ofaerosol scienceto environmental health, including properties, behavior,
sampling, and measurement ofaerosols and quantitative problems. Concurrently scheduled with course
C252D.

Environmental Health Sciences C164. Fate and TransportofOrganic Chemicalsin
Aquatic Environment. (4) Lecture, four hours.Recommended requisites: Chemistry 14A and 14B, or
20A and 20B. Evaluation ofhow and where and in what form and concentration organic pollutants are
distributedinaquatic environments. Study of mass transport mechanisms moving organic chemicals
between phases, biological degradation and accumulation, and chemical reactions. Effect of humic
substances onthese processes. Concurrently scheduled with course C264.

Geography

Geography 100.PrinciplesofGeomorphology. (4) Lecture, three hours; reading period,one hour.
Requisite:course 1.Recommended: course 100A. Study of processes that shapeworld's landforms, with
emphasis on weathering, mass movement and fluvial erosion, transport,deposition; energy and material

transfers; space and time considerations.

Geography102.Tropical Climatology. (4) Lecture, three hours. In-depth exploration of
developmentoftropical climate, with special referenceto hurricanes, ENSO, and monsoons. Examination
of humaninteraction with tropical climate processes and human-induced climate change intropics. Use
of climatological information to foster sound environmental management ofclimate-related resourcesin

tropics.

Geography 104. Climatology. (4) Lecture, three hours; reading period,one hour. Designed for
juniors/seniors. Examination ofmany relations between climateand world of man. Application ofbasic
energy budget conceptsto microclimates ofrelevance to ecosystems ofagriculture, animals, man, and

urbanplaces.

Geography 105. Hydrology. (4) Lecture,threehours. Requisites: course 104, Statistics 12.Role of
water ingeographicsystems: hydrologic phenomenain relation to climate, landforms, soils, vegetation,
and cultural processes and impacts on landscape. Field projectsrequired. [104 notrequired; any
statisticscourseisacceptable]
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Geography M106. Applied Climatology: PrinciplesofClimate Impacton Natural
Environment. (4) (Same as Atmospheric and Oceanic Sciences M106.) Lecture, three hours; discussion,
one hour. Designed for juniors/seniors. Exploration of knowledgeand tools to solve complex problems in
contemporary applied climatology, including current practices, influenceofclimateon environment, and
humaninfluence onchanging climates.

Geography M107. Soiland Water Conservation. (4) (Same as Environment M114.) Lecture, three
hours;discussion, onehour. Enforced requisite: course 1 or 2 or Life Sciences 1 or 3. Designed for
juniors/seniors. Systematic study of processes ofand hazards posed by erosion, sedimentation,
development, and pollution and techniques needed to conservesoil and maintain environmental quality.

Scopeincludes agriculture, forestry, mining,and other rural uses ofland.

Geography111l. Forest Ecosystems. (4) Lecture, three hours;field trips. Requisite: course 2 or Life
Sciences 1. Designed for juniors/seniors. Evaluation ofecological principles as they apply to forests.
Emphasis on constraints of physical environment, biotic interactions, succession, disturbances, and long-

term environmental change.

Geography113. Humid Tropics. (4) Lecture, three hours. Requisite:course2 or 5 or Life Sciences 1.
Designed for juniors/seniors. Examination of humid tropics, with emphasis on rainforests, their
ecological principles, and forms ofland use.

Geography M127. Soilsand Environment. (4) (Same as Ecology and Evolutionary Biology M127
and Environment M127.) Lecture, three hours; discussion, one hour; field trips. General treatmentofsoils
and environmental implications: soil development, morphology, and worldwide distribution of soil
orders; physical,chemical, hydrologic, and biological properties; water use, erosion, and pollution;
management ofsoilsas related to plant growth and distribution.

Geography M131. Environmental Change. (4) (Same as EnvironmentM130.) Lecture,threehours;
reading period, one hour. Designed for juniors/seniors. Examination of natural forces producing
environmental changesoverpasttwo millionyears. How present landscape reflects past conditions.
Effectsof environmental change on people. Increasing importanceofhuman activity inenvironmental
modification. Focus onimpact of natural and anthropogenic changes on forests.
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Social Sciences and Humanities (3 Courses: 12 units)

¢ 1 Required Course: Environment 140
e 2 Electives

Environment140. Foundationsof Environmental Policy and Regulation. (4). Lecture, three
hours. Introductionto environmental policyand regulationin U.S. Provides basic knowledge and skills
needed to workas professional environmental problemsolver. Exploration ofenvironmental harms that
aresubjectto regulation,roleofscience ininforming policy and regulation, evolution ofenvironmental
regulation, different types of regulatory instruments, regulatory process, and alternative approaches to
environmental decision making. Includes California Environmental Quality Act (CEQA), Proposition 65,
California’s long-standing leadershiprole inair pollution control, and state’s pioneering effortsin
regulating greenhousegas emissions.

Social Sciences and Humanities Elective Courses L isted by Topic:

The following groupings ofcourses are meant to help you planyour major courses based uponyour
interestsand goals. The courses that satisfy Social Sciences and Humanities electiverequirementsare
groupedfirstby topicbutacross departmental boundaries. The groupings are meant to be suggestive of
possible pathways, but should notbe seenas prescriptive. These courses willcomplement (and insome
casesoverlap) coursesinthe minor ofyour interest. Full coursedescriptions for classes, organized by
department, are provided afterthe listings by topic.

Ecology & Conservation

e GEOG 135—AfricanEcology and Development

Environmental Management, Green Business & Economics

e ENV 134 —Environmental Economics

e ENV M135 —California Sustainable Development: Economic Perspective

e ENV 157 —Energy, Environment,and Development

e ENV 159—Life Cycle Analysis of Sustainability Assessment

e ENV 160 —TopicsinEnvironmental Economicsand Policy

e ENV 162 —Entrepreneurship and Finance for Environmental Scientists

e ENV 163 —Businessand Natural Environment

e GEOG M128— Global Environmentand Development: Problems and Issues
e GEOG 135—AfricanEcology and Development

e PUBPOL Cl115—Environmental and Resource Economics and Policy
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Environmental Policy, Regulation, & Law

e ENV M132—Environmentalism: Past, Present, and Future

e ENV 157 —Energy, Environment,and Development

e ENV 160 —TopicsinEnvironmental Economics and Policy

e ENV M161—Global Environmentand World Politics

e ENV M164—Environmental Politicsand Governance

e ENV 166 —Leadership in Water Management

e ENV M167 —Environmental Justice Through Multiple Lenses

Environmental Justice & Urban Environments

e ENV M167 —Environmental Justice Through Multiple Lenses

e GEOG M128— Global Environmentand Development: Problems and Issues
e GEOG 135—AfricanEcology and Development

e GEOG M137 —Historical Geography of American Environment

e GEOG 150 —Urban Geography

e GEOG M153—PastSocietiesand Their Lessonsfor Our Own Future

e GEOG 156 —Metropolitan LA

Water Treatment/Pollution

e ENV 166 -Leadership in Water Management

Society & Environment

e ENV M132—Environmentalism: Past, Present, and Future

e ENV M133—Environmental Sociology

e ENV M135 —California Sustainable Development: Economic Perspective

e ENV 150 —Environmental Journalism, Science Communications, and New Media
e ENV M153—Introduction to Sustainable Architecture and Community Planning
e ENV 157 —Energy, Environment,and Development

e ENV M161—Global Environmentand World Politics

e ENV 162 —Entrepreneurship and Finance for Environmental Scientists

e ENV 163 —Businessand Natural Environment

e ENV M164 —Environmental Politics and Governance

e ENV 166 —Leadershipin Water Management

e ENV M167 —Environmental Justice Through Multiple Lenses

e GEOG M128— Global Environmentand Development: Problems and Issues

e GEOG 135—AfricanEcology and Development

e GEOG M137 —Historical Geography of American Environment

e GEOG 150 —UrbanGeography
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e GEOG M153—PastSocietiesand Their Lessonsfor Our Own Future

e GEOG 156 —Metropolitan LA

e PHILOSOPHY 125 —PhilosophyofScience: Contemporary

e PUBLIC POLICY C115—Environmental and Resource Economics and Policy

Social Sciencesand Humanities Elective Course Descriptions by Department:

Environment

Environment M132.Environmentalism: Past, Present,and Future. (4) (Same as Geography
M115 and Urban Planning M165.) Lecture, three hours; discussion,one hour. Exploration of history and
originofmajor environmental ideas, movements or countermovements they spawned,and new and
changing nature of modern environmentalism. Introduction to early ideas ofenvironment, how rise of
modern sciences reshaped environmental thought,and how thiswas later transformed by 19th-century
ideasand rise of American conservation movements.Review ofpoliticsof American environmental
thoughtand contemporary environmental questions as they relate to broader set of questions about
nature of development, sustainability, and equity inenvironmental debate. Exploration ofissuesinbroad
context,including global climate change, rise of pandemics, deforestation,and environmental justice
impactsofwar. Letter grading.

Environment M133.Environmental Sociology. (4) (Same as Society and Genetics M133 and
Sociology M115.) Lecture, three hours; discussion, one hour. Relationship between society and
environment. Analysisin detail ofinterrelations between social factors (such as class, race, gender,and
religion) and environmental factors (such as pollution, waste disposal, sustainability, and global
warming). P/NP or letter grading.

Environment M134. Environmental Economics. (4) (Same as EconomicsM134.) Lecture, three
hours. Requisites: Economics 41 or Statistics 12 or13,and Economics 101 (may be waived with consent of
instructor). Introduction to majorideas in natural resources and environmental economics, with
emphasisondesigning incentivesto protectenvironment. Highlightsimportant role ofusingempirical
datato test hypothesesabout pollution’s causes and consequences.P/NP or letter grading.

Environment M135. CaliforniaSustainable Development: Economic Perspective. (4) (Same
as Public Policy M149and Urban Planning M163.) Lecture, threehours. Examination ofspecific
environmental challenges thatCaliforniafaces. Microeconomic perspective used, with special emphasis
onincentives ofpolluters to reducetheir pollution and incentives oflocal, federal, and state government
to addressthese issues. Focus on measurementand empirical hypothesis testing. P/NP or letter grading.

Environment150. Environmental Journalism, Science Communications,and New Media.

(4) Lecture,threehours. Introduction to environmental journalism, science communications, and new
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media, including weekly guest lectures by prominent successful practitioners in wide variety of media.
Focusontechnologies, methods, genres,and theories of communicating environmental challenges,
exploring solutions, and engaging publicin newspapers, television, radio, movies,online,on mobile
devices, and through social media. Discussion of possibilities and limitations of different media and
importance ofcommunications for environmental science, policy, publicunderstanding, and individual
decision making. Production by students ofenvironmental communications in variety ofmedia. P/NP or
letter grading.

Environment M153. Introduction to Sustainable Architecture and Community Planning.
(4) (Same as Architecture and Urban Design CM153.) Lecture, threehours. Relationshipofbuilt
environmentto natural environment through whole sy stems approach,with focus on sustainabledesign
of buildings and planning of communities. Emphasis on energy efficiency, renewableenergy, and
appropriate use ofresources, including materials,water, and land. Lettergrading.

Environment M155. Energy in Modern Economy. (4) (Same as Physics M155.) Lecture, three
hours. Requisites: Mathematics 3A and 3B (or 31A and 31B), Physics1Aand 1B (or 6A and 6B), Statistics
12 or 13. Examination of physics ofenergy, history ofenergy development,and role thatenergy playsin
our economy, particularly intransportation and powergrid. Prospects for decreasing availability offossil
fuelsand impact ofglobalwarmingon energy development. Current and potential future government and
social responsesto energy issues. P/NP or letter grading.

Environment157. Energy, Environment,and Development. (4) Lecture,threehours.
Requisites: Mathematics 3Aand 3B(or 31A and 31B), Physics1Aand 1B (or 6A and 6B). Introduction to
basic energy concepts and examination ofrole ofvarious energy sources,energy conversion technologies,
and energy policiesinmodern life. Analysisofimplicationsofcurrentpatterns ofenergy production and
consumption for futureeconomicand environmental well-being. Integration ofconcepts and methods
from physical and life sciences, engineering,environmental science, economics, and public policy. Basic
guantitativeskills provided to analyze and critique technical, economic, and policy choices to address
challenge ofbalancing economic growth and environmental sustainability. P/NP or letter grading.

Environment159. Life-Cycle Analysisfor Sustainability Assessment. (4) Lecture, three hours.
Requisites: Mathematics 3Aand 3B (or 31A and 31B). Public discourse about currentpatterns of
production and consumption ofenergy, and goods and services morebroadly, suggest such patternsare
environmentally and economically unsustainable. Introduction to basic concept of life-cycle analysis
(LCA), including analytical frameworks and quantitative techniques for systematically and holistically
evaluating environmental trade-offs presented by different alternatives. Focus on methodology of LCA to
compute various material inputs and environmental releases from all activities associated with life cycle
(i.e., raw material extraction, processing,end use, and disposal) of products or services. Discussion of
strengthsand limitations of LCA astool for decision making. Students perform life-cycle analysis ofone
technology, product, or service oftheir choice.P/NP or letter grading.
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Environment160. Topicsin Environmental Economicsand Policy. (4) Seminar, three hours.
Requisite: Statistics 12 or 13. Examination ofintersection ofenvironmental economics and policy, with
focusontesting policy-relevant environmental hypotheses using economics research approach. Invited
scholarspresent research aimed atyielding policy-relevantresults on various topics such as climate

change, pollution, and transportation. P/NP or lettergrading.

EnvironmentM161. Global Environmentand World Politics. (4) (Same as Political Science
M122B.) Lecture, three or four hours; discussion,one hour (whenscheduled). Recommended requisite:
Political Science 20.Politicsand policy of major global environmental issues such as climate change,
integrating law, policy,and political science perspectives. P/NP or letter grading.

Environment162. Entrepreneurship andFinancefor Environmental Scientists. (4) Lecture,
three hours;discussion, onehour. Focus on key entrepreneurial and financial concepts, withemphasison
applications thatare vital for implementing environmental solutions in private, public,and nonprofit
settings. Topicsincludebasicelements offinance, project evaluation, financial planning, and marketing.
Developmentofentrepreneurial skills to recognize opportunity and transfer ideas into viable projects that
are better for environment and that benefit people and communities. Case studies usedto equip students
with tools necessary to successfully execute environmental goals and objectives. P/NP or letter grading.

Environment163. Businessand Natural Environment. (4) Lecture, three hours. Examination of
role ofbusiness in mitigating environmental degradation and incentives to be moreenvironmentally
responsive. Emphasison corporatestrategies that deliver valueto shareholders while responding to
environmental concerns.P/NP or letter grading.

Environment M164. Environmental Politicsand Governance. (4) (Same as Urban Planning
M160.) Lecture, three hours. Environmental planning is more than simply finding problems and fixing
them. Each policy must be negotiated and implemented within multiple,complex sy stems ofgovernance.
Institutions and politics matter deeply. Overview ofhow environmental governance works in practice and
how it mightbe improved. Lettergrading.

Environment166. Leadership in Water Management. (4) Lecture, three hours; discussion, one
hour. Limited to juniors/seniors. Examination of water quality and water supply issues, including
interactions between scientific, technological, management, and policyissues. Invited experts, scholars,
and practitioners discuss relevantissues such as pollution, climate change, and water infrastructure.
Emphasis on solutionsinvolving integrated water supply and wastewater systems. Leadership
development through writing instruction and negotiations and mediatraining. P/NP or letter grading.

Environment M167. Environmental Justicethrough Multiple Lenses. (4) (Same as Urban
Planning M167.) Lecture, three hours. Examination ofintersection between race, economic class,and
environmentinU.S., withfocusonissuesrelated to social justice. Because environmental inequality is
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highly complex phenomenon, multidisciplinary and multipopulation approach taken, using alternative
ways ofunderstanding, interpreting, and taking action. P/NP or lettergrading.

Geography

Geography M128. Global Environmentand Development: Problemsand Issues. (4) (Same
as UrbanPlanning CM166.) Lecture, three hours; discussion, onehour. Designed for juniors/seniors.
Questions ofpopulation, resource use, Third World poverty, and environment. Analysis ofglobal
economic restructuring and its connections to changing organization of production and resulting

environmental impacts. Case studies from Africa, Latin America, Asia, and U.S. P/NPor letter grading.

Geography 135. African Ecology and Development. (4) Lecture,threehours; discussion, one
hour. Designed for juniors/seniors. Overview ofcontemporary ecological and developmentissuesinsub-
Saharan Africa. P/NP or letter grading.

Geography M137. Historical Geography of American Environment. (4) (Same as
Environment M137.) Lecture, three hours. Designed for juniors/seniors. Study of sy stematic changes of
naturalenvironmentin U.S. during historical time, with emphasis on interplay between and among
natural factors ofclimate,soils, vegetation, and landforms, and human factors of settlement, economic
activity, technology, and cultural traits. P/NP or letter grading.

Geography150. Urban Geography. (4) Lecture,threehours; reading period, one hour. Designed for
juniors/seniors. Analysis of development, functions, spatial patterns,and geographicproblemsofcities.
P/NP or letter grading.

Geography M153. Past People and TheirLessonsfor Our Own Future. (5) (Same as
Anthropology M148 and Honors Collegium M152.) Lecture, two hours; discussion, two hours.
Examination ofmodern and past peoplethat metvarying fates, as background to examination ofhow

other modern people are coping or failing to copewith similar issues. Letter grading.

Geography 156. Metropolitan Los Angeles. (4) Lecture, three hours; reading period,one hour.
Designed for juniors/seniors. Study oforigins, growth processes, internal structureand pattern,
interactions, environmental and spatial problems ofLos Angeles metropolitan area. P/NP or letter

grading.
Philosophy
Philosophy 125. Philosophy of Science: Contemporary. (4) Lecture, three hours; discussion,one

hour. Requisite: course 310r 124.Introduction to contemporary philosophy ofscience, focusingon
problemsofcentralimportance. May be repeated for creditwith consent ofinstructor.
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Public Policy

Public Policy C115. Environmental and Resource Economicsand Policy. (4) Lecture, three
hours. Requisites: Economics 11,143. Survey ofways economicsis used to define, analyze, and resolve
problemsofenvironmental management. Overview ofanalytical questions addressed by environmental
economiststhat bear on publicpolicies. Concurrently scheduled with course CM250. Lettergrading.

Sustainability Talks (2 units)

REQUIRED COURSES: Two terms of Environment 185A (or Environment 193 or 188B by petition).

The Sustainability Talks requirementisalow-impact pair ofcourses designed to bring studentsin the
major and minor together and to introduce students to the myriad possibilities available in the
environmental sciences through guestlectures by distinguished speakers from outside the universityina
variety offields, aswellas by UCLA faculty and researchers.

Any ofthe above courses can be taken at any time they are offered, taken at any stage ofthe major, and
repeated for credit. Thereisno required order in which to take the courses.

Environment 185Ais offered every fall quarter.

Environment193isusually offered in spring quarter.

Environment 188Bisa variabletopics course.

Regarding 188B: When a special seminar is offered thatisacceptable for this requirement, it will be
advertised by the department through the Piazzaemail list. The version of 188Bthat is listed each quarter
for the Sustainable LA Grand Challenges Research Scholars Program isnotacceptablefor the Colloquium
requirement.

Course Descriptions:

Environment185A. Sustainability Talks. (1) Lecture, two hours. Analysis of principles of
sustainability through series oflectures by world-renowned faculty members,authors,environmentalists,
and progressivethinkers, with required student response papers. May be repeated for credit. P/NP
grading.

Environment188B. Special Coursesin Environment. (2) Lecture, two hours. Departmentally
sponsored experimental or temporary courses,such asthose taught by visiting faculty members. May be
repeated for credit with topicchange. P/NP or letter grading.
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Environment193. Journal Club Seminars: Environment. (1) Seminar, one hour. Limited to
undergraduate students. Discussion ofreadings selected from current literature offield. May be repeated
for credit. P/NPgrading.

The Environmental Science Practicum (14 units): Environment 180A/B/C

See sectionon the Environmental Science Practicum, below, for additional information.

Environment180A.Practicum in Environmental Science. (4) Lecture, three hours; discussion,
two hours. Enforcedrequisite: Statistics 12 or13.Limited to Environmental Science majors who have
completed 40 or more units of preparation for major courses, including statistics,and 12 or more units of
upper division coursestoward major or minor requirements. Examination ofcase studies and
presentation oftools and methodologies in environmental science, buildingon what students have been

exposedtoinothercourses. Letter grading.

Environment180B-180C. Practicum in Environmental Science. (5-5) Laboratory, fourhours;
field trips. Enforced requisite: course 180A. Course 180Bis enforced requisite to 180C. Limited to
junior/senior Environmental Science majors. Investigation ofvarious aspects ofone environmental case
study representing actual multidisciplinary issue. Particular emphasis on developing skills required for
working as professionalsin this field. Work may involvesite investigations, original data collection and
analysis, mapping and geographic information systems,and environmental policy and law issues. Case
study to be defined and conducted with collaboration oflocal agency or nonprofit institution. Letter

grading.
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Environmental Science Senior Practicum

Overview

The three-quarter Practicum in Environmental Science is the capstone educational experience required of
all environmental science majors and represents a significant departure from conventional teaching and

learning experiencesat UCLA.

Designed to launch our students into impactful careersin the environment, the Practicum pairs teams of
five to sevenseniorswith afaculty memberor other environmental expert. Thenitimmersestheminan
independent, original, environmental or sustainability research project for prominent clients from outside
the university, ranging from The Nature Conservancy and Natural Resources Defense Council, to
Northrop Grumman or the National Park Service. Clients often return to participate year after year. In
additionto providingan unprecedented opportunity for our majorsto produce complex, professional
guality workwhile stillastudent, the Practicum generates valuableinformation and resources for the
clients’ missions.

Faculty advisors attend regular weekly meetings with their teams and may help teams arrange travel and
interactions with clients or otherexpertsinthe field, aswell as offer advice to guidethe scope of projects.
However, advisors do notserve as project managers; their roleismore ofa mentor and coach—projects

do notcome with step by step directions! Project leadership and management, and the quality ofthe final
products prepared for clients, are the responsibility ofthe students on each team. To meettheir project’s
goals, studentswill spend partofthe year developing professional work habits and skills, which will
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prepare them for asuccessful transitionto careersin environmental science. Indeed, alumni often say that
the Practicum experienceis what gave them the edge ingetting jobs or into graduate programs.

180A: Fall Quarter

Lectures, Labs, Assigning Teams, and Literature Reviews

Inthe first quarter ofthe capstone sequence, students attend lectures and presentations designed to
introduce them to someofthe common tools and methodologies ofenvironmental problem solving,
buildingonwhat they have been exposed to in othercourses. Students become familiarwith the norms
and ethical and policy issuesthat occur inthe professional practiceofenvironmental science,and
examine how scientific dataand research are used to make decisions in policy, professional, regulatory
and other arenas. Studentsare introduced to theirclients and the environmental scienceand policy
guestions they will take onintheir group projectsin ENV 180Band 180Cduring the winter and spring.
Based ontheirindividual preferences and backgrounds, students areassigned to a Practicum project team
roughly halfway through the quarter.

Courseworkforthe 180Aclassincludes two majorcomponents:

e Alab-basedintroductionto data handling, basicstatistics and dataexploration, and spatial
analysis using Geographic Information Sy stems (GIS). Labs, which focus on the application of
these tools to environmental problem solving, meet once per week, but students should expect to
spend 6—8 hours per week outsideofscheduled lab time completing assignments.

e The literature review —after being assigned to a Practicum project, students conduct independent
literaturereviews ofrecent scientificand policy research on aspecific aspect oftheir project topic.
Students effectively ask the question “what do we know, or not know about a particularissue?”
This differsfrom mostresearch papers or essays studentshavewritten in previous classes; the
literaturereview does notinvolvedeveloping and supporting a thesis. Instead, students conduct a
criticalanalysison the current state ofresearch, including reviewing any gaps in knowledge and
problemswith research methodologies, or any controversies or majordisagreements in the field,
to prepare themselves for tackling their Practicum projectin 180B/C.

180B/C: Winter and Spring Quarters

Proposals, Research, Presentations, Final Reports and Deliverables

During winter and spring, students work as ateam on their client-based environmental projects, diving
into real-life application of multi-disciplinary problem solving. Project workincludes formulation ofa
formal research proposal providing detail on how the team will meet the project’s goals, conducting
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research, and development of presentations and a final report and other work product that will be defined
in collaborationwith the client. Depending on the natureofthe project, work may include field workor
reconnaissance, including travel outsideofthe Los Angelesarea, original data collection and analysis,
close collaboration with yourclientand otherexperts and stakeholdersin the field, and learning any
number ofskills or analytical approaches necessary to complete the project. Insome cases,ateam’sfinal
research reportmay provide the basisforapublicationinapeer-reviewed journal. Inthis case, the
advisor and client will workwith the students after graduation to edit for possible publication.

Working and managing in a team

Students will be faced with needing to conductand coordinatework, by multiple team members,on
multiple tracksatonce, and overalimited timeframe. Thisissimilar to situations encountered in the
professional world, where preliminary research may be conducted while efforts to finalize aproject
frameworkor proposal are stillbeingcompleted. Inbroad terms, it will be importantfor the success of
eachprojectthat:

e Studentsoperate independently asaprofessional team;

e Allpartiesdevelopahighleveloftrustand spiritofcollaboration;

e Studentsand faculty are responsive to clients while conducting independent research;

e Communicationamongteam membersand between partiesis professional and frequent; and

e Possibly mostimportantly, students feel comfortableto make decisions, make mistakes,and learn
from the experience.

Studentsshould expect to devote 12—15 hours aweek, onaverage, to their group project, although more
hoursinany specific week can be expected depending on the particularneeds ofeach project. Thistime
includes class meeting time and field trips as appropriate for each project. Importantly, to avoid excess
workload during spring quarter, each team will need to ensurethat progress on their group projectsis
evenly allocated overthe two quarters.

Substitutions for the Practicum

While the capstone Practicum sequence is the expected path for all environmental science majors, we
recognizetheremay be circumstances that require astudent to substitute othercourseworkor researchin

lieuofcompleting partorall ofthe Practicum program. Any substitution will require a petition to the
10ES Academic Committee, and will be evaluated onanindividual basis. Please see below for an overview
ofgeneral loESpolicy regarding potential substitutions.

e Inordertosubstituteany portionofthe Practicum, students mustbe ingood academicstanding
and maintain at leasta 3.0 GPA in the major.
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e Allstudentsare expected to complete 180A, the fall Practicum class and associated Gl Slabs.
Students may petition to substitute an independent study course for 180A where the student 1)
plansto substitute coursework or independent research for the 180B/Csequenceinplace ofa
Practicum project, and 2) the student has completed at leastan approved introductory GIS
course.Inthiscase,and uponanapproved petition, the student will be required to complete a
literaturereview paperfor creditas independentstudy. All students who have not previously
completed anapproved GIScourse, however, should planto enroll in 180A.

e Studentsmay petitionto substitute avariety ofpotential field courses or independentresearch
projectsinplace of180B/Cand completion ofaPracticum project. Programs thathavepreviously
beenapproved for substitution include:

e Participationinthe Marine Biology Quarter (MBQ) or Field Biology Quarter (FBQ) programs
through the Department of Ecology and Evolutionary Biology.

e Completionofthe UC Natural Reserve System field course (takeninany term, including
summer).

Complete guidelines for Practicum Substitution requests can be found in the Appendix.

52



MINORS

About the Minors

The Minors (or Concentration, inthe case of Environmental Health) provide depth and specific
instructioninaparticularfield ofthe student’s greatest interest within Environmental Science. The minor
is required ofall Environmental Science majors, and students earn an official minor on the transcriptand
diplomawhen they graduate in six ofthe seven options.

Choosing a Minor

Students ty pically decide which minor to choose based on experiences in the upper-division coursework
for the major. To aid in that discovery we recommendchoosing the majorcourses ofgreatest interest as
early aspossible to help decideadirection. Most students determine theirminor by the end ofthe
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sophomore year or early inthe junior year (see below on “How to Declare a Minor” for additional
information). Students are encouragedto declarethe minor prior to reaching 150 total units; after
reaching 150 units students will have to make an appointmentwith their general academic counseling
unit (CAC/AAP/Honors) for approval.

While the minors provide greater depth inaparticularfield, they should notbe viewed as determining
one’sfuture. The minor can help students enter a particularfield for graduateschool or for aprofessional
opportunity, butshould always be viewed as potentially opening doors, notas closing others. While a
studentchoosing, for example, Environmental Engineering may go on to become an engineer, the option
is stillopento pursue publichealth, law, or almost any other path.

Minor Unit Requirements

Allminors, with alittle planning, will include the same number ofcourses. Thereisno longer or shorter
path;all can be completed with 20 unitsthatare unique to the minor. Typically, this means that ifaminor
has 6 courses,one course canoverlap withanother partofone’s program (major or another minor); ifit
has 7 courses, twocanoverlap. However, the units are key, so courses that provide fewer than 4 units may
change the number ofcourses one needs to reach 20 unique unitsinthe minor.

How to Declare a Minor

When to Declare

We are often asked “whenshould I declare my minor?” There isno specifictime thatis best for all
students butthere aresome guidelines that will help.

The majorisconstructedso thatitallowsyouto sample coursesfrom avariety ofdepartments and fields.
Most studentsare able to start taking upper-division courses by the second year ofstudy. We recommend
thatyou consider takingthosecourses thatare ofgreatest interest to you—and are withinthe minorsyou
areconsidering—as some ofthe first courses you take in the upper-division courses for the major. That
way, you can havesome basis for deciding ifthe subject matter iswhatyou wantto focusonfor your
minor. Ifit'snot, you'll still have completed amajor requirement and y ou can try something else that
appealstoyou.

Itis optimal, though notrequired, to determineyour minor by the beginning ofyourthird yearofstudy. It
is optimal because thiswill giveyou about two yearsinwhich to take the courses necessary to complete
the minor. This givesyou the greatestpossibility to getthe courses you want;the longer youwait, the
greater the chanceyou may have to take courses thataren’tas desirable in order to completethe minoron
time. Asnoted above, students are encouraged to declare the minor prior to reaching 150 total units —
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afterreaching 150 units students will require approval from their general academic counseling unit
(CAC/AAP/Honors).

The Process of Declaring a Minor

The firststep once you’'vedetermined which you want to pursue is to make an appointmentwith Roy ce,
the I0ES SAO, duringwhich he will declare the minor. Thiswill starttracking your progressonyour
DARS. Atthe appointment Royce will tell you all about the minor,including special opportunities,course
recommendations based onyour interests,and other aspects ofthe minor that will help you progress.

The second step will be to declare the minor with the departmentthat offersit. This has two benefits: first,
it may allowyouto enrollinsome ofthatdepartment’s courses during first pass enrollment; second, it
will allowyouearnthe minoronyourtranscriptand diplomawhenyou graduate.

Each department may have specific requirements that you must complete priorto declaring their minor
officially. Additionally, Declaringa minor isusually asimple process. First, students should consult with
the IoES SAOto declare the minor,which then tracks progressin DARS. Royce will explain any additional
stepsthe student must take priorto declaringthe minor with the department thatoffersit (also detailed
in the sections for the minors here).

Substitution requests for minors offered by adepartment other than the loESmust be made to and
approved by that department. Each department has its own preferences for submitting such petitions.
Consultwith the department SAOfor instructions. See the Appendix for alist of all departmental SAO
contactinformation.

Career Paths — Study What Interests You!

For many ofyou, asyoungscientists, choosing a career path may feel like adaunting challenge, and the
decision ofwhat to study to setyourselfup for that careerequally or even more intimidating. But here’s
the good news: there are many, many fantastic career paths available to you afteryou graduate, whether
youcontinue inenvironmental science or not, and the minoryou pickwill not, by itself, predict, or limit,
your future. Youshould feel free to study what interests you, not what you thinkyou need to study
becauseit’sthe only pathto thatexactrightjob.

Accordingtoarecentreportby the U.S. Departmentoflabor, onaverage people tendto changejobs1l
times betweenthe agesof18and 44, and will change careersaltogether twoor threetimesintheir
lifetime. Y our undergraduate education path will not define your career path, rather, it will provide you
with a strong backgroundasascientist or professional ingeneral for you to go forward and discover what
itisyouwantto do.
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This is notto say there aren't reasons to potentially pickone minoroveranother. Thisisincluding
whether you planto potentially go onto agraduate program inaparticular scientificdisciplineor fora
professional program; there may be prerequisites you will need to have takeninthe program subjectarea.
But evenifyoudecideto changecourse later, there are almost always opportunities to build the
background needed for graduate study inadifferent field. Just becauseyou minorin conservation biology
doesnotmeanyoucannever getaPhD in climate science! The important thingisto find a course ofstudy
will be passionate about, do well, and keep moving forward. Your choiceofminorisanimportantfirst
step, butonly afirst step towardfiguring out what you will do next!

Atmospheric and Oceanic Sciences Minor

About the Minor

Department of Atmosphericand Oceanic Sciences

The Atmosphericand Oceanic Sciences minor provides aformal vehiclefor students specializing in other
science fields to pursue interest in the atmospheric and oceanic environment. Itis designed to be flexible,
recognizing that many topicsinthisfield cross traditional disciplinary boundaries. Ty pical coursework
includes climatology, air pollution and particulate matter, meteorology, oceanography, atmospheric
thermodynamics,and related options from Mathematics, Physics, Biology, and other fields.

Where are they now?

Environmental science majors who graduated with this minor are now:

Jobs

e Field Assistant - Resource Conservation District of the Santa Monica Mountains

e Senior Research Associate - Pacific I nstitute

e Public LandsBusiness Organizer - Conservation Colorado

e Coastal Program Analyst - California Coastal Commission

e Watershed Intern-JohnL. Hunter and Assoc. (Environmental Consulting)

e Environmental Analystand AERMOD/GIS Specialist, SWAPE (Environmental Consulting)

Graduate Programs

e MA in International Environmental Policy - Monterey Institute
e MPH - Columbia University

e Ph.D.inCiviland Environmental Engineering - Duke University
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Contact Information/To Declare the Minor

DeniseLopez
Student Affairs Officer
dlopez@atmos.ucla.edu

Department of Atmosphericand Oceanic Science
7127 Math Sciences Building
310-825-1954

To enter the minor, students must havean overall GPA of2.0 or better and must make an appointment
with a departmental undergraduate adviserfor approval in selecting acoordinated program ofcourses
from within the departmentand relateddisciplines.

Studentsinthe minor are encouraged to join the AOSundergraduate mailing list. Simply make the
request to AOS Student Affairs Officer, Kimberly Perez, by emailing kperez@atmos.ucla.edu

Course Requirements

Additional Preparation Required: One course

e Mathematics3Cor32A OR
e Physics6Cor1COR
e Chemistry 14Cor 30A

Minor Requirements:

SEVEN coursesrequired including:

e THREE from Atmosphericand Oceanic Sciences (AOS— Note courses are designatedas “A&O
SCI” in course catalog) M100, 101, 102,103,104, M105,M106, C110, C115,M120,125, 130, M140,
141,144,145,150,155,C160,C170,180,CM185and

e FOUR additional courses (two ofwhich must be upper division) from:

Any ofthe above AOS courses beyond the minimum threerequired or from:
AOS 1,2,3,186 (186 must be takentwice)

Chemistry and Biochemistry 103, 110A,110B, 113A,C113B,114

Earth and Space Sciences15

Mathematics 115A, 115B, 132,135, 136, 146, 170A,170B

O O O O o
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o0 Ecology and Evolutionary Biology 109, C119,122,123A0r 123B, 147,148
0 Physics110A,110B,112,M122,131,132

Other relevant courses from related disciplines may be substituted with prior approval ofthe department.

One course may be taken onaPass/No Pass basis; all other minor courses must be taken for a letter
grade, withanoverallgrade-pointaverageof2.0 or better. Successful completion ofthe minor is indicated
onthetranscriptanddiploma.

Course Descriptions

Atmospheric & Oceanic Sciences

1.Climate Change: From Puzzlesto Policy. (4) Lecture, three hours; discussion, onehour.
Overviewoffundamentals of Earth’s climate, including greenhouse effect, water and chemical cycles,
outstanding features ofatmosphericand ocean circulation, and feedback between different system
components. Exciting and contentious scientific puzzles of climate system, including causes ofice ages,
greenhouse warming, and el nifio. Importance of climate science and prediction to society, with emphasis
onscience’srole inidentifying, qualifying, and solving environmental problems such as ozone holeand

greenhouse warming. P/NP or letter grading.

2. Air Pollution. (4) Lecture, three hours; discussion, onehour.Causes and effects ofhigh
concentrations of pollution inatmosphere. Topicsinclude nature and sources ofgaseous and particulate
pollutants, their transport, dispersion, modification,and removal, withemphasis onatmospheric
processesonscalesranging fromindividual sources to global effects; interaction with biosphere and
oceans; stratosphericpollution. P/NP or letter grading.

3. Introductionto Atmospheric Environment. (4) Lecture, three hours; discussion, onehour.
Nature and causes ofweather phenomena, including atmospheric circulation, clouds and storms,
lightning and precipitation, frontsand cyclones,and tornadoes and hurricanes. Atmospheric radiation,
globalwarming, and greenhouse effect. P/NP or lettergrading.

M100. Earth and ItsEnvironment. (4) (Same as Environment M111.) Lecture, three hours. Overview
of Earth as system ofdistinct, yet intimately related, physical and biological elements. Origins and
characteristics ofatmosphere, oceans, and land masses. Survey of history of Earth and of life on Earth,
particularly inrelation to evolution of physical world. Consideration of possibility of technological

solutionsto global environmental problems using knowledge gained during course. Letter grading.

101. Fundamentalsof Atmospheric Dynamics and Thermodynamics. (5) Lecture, four hours;
discussion,one hour. Requisites: Mathematics 3Bor 31B, Physics 1Bor 6B. Recommended: course 3.
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Introduction to atmospheric environment, with emphasis on thermodynamics, dynamics, and structure of
atmosphere. Laws ofthermodynamics; work, heat, and cyclic processes. Adiabatic processes, moisture,
and atmosphericstability. Hydrostatic balance. Fundamental equations of motion, with applications to
atmospheric flow. Circulation and vorticity. Letter grading.

102. Climate Change and Clim ate Modeling. (4) Lecture, three hours; discussion, one hour.
Enforced requisites: Mathematics 3Cor 32A,Physics 1Bor 6C, with grades of C or better. Global
environmental issuesin climate change due to human activities or natural climate variations. Quantitative
introduction to new scienceofclimate modeling to understand and predict these changes. Physical
processesinclimatesystem. Atmospheric and oceanic circulation. El nifio and year-to-year climate

prediction. Greenhouse effect and global warming. P/NP or letter grading.

103. Physical Oceanography.(4) Lecture,threehours; discussion, one hour. Requisite: Mathematics
3Bor 31B. Introductory coursefor physical sciences, life sciences, or engineering majors interestedin
environmental issues. Observations of temperature, salinity, density,and currents. Methods. Wind-driven
and geostrophic currents. California Current and Gulf Stream. Internal waves. Surface waves and tides.
Air/seainteractions. Coastal upwelling. Biological/physical interactions. El nifio. Role ofoceanin climate
and global change. Santa Monica Bay field trip. Letter grading.

104. Fundamentals of Airand Water Pollution. (4) Lecture, three hours; discussion, one hour.
Requisite: Chemistry 14Bor 20B. Chemistry and physics ofair and water pollution, including
photochemistry, acid rain, air pollution meteorology and dispersion, groundwater and surface water
pollution, chemical cycling, air/water interface,global atmosphericchange. Lettergrading.

M105. Introductionto Chemical Oceanography.(4) (Same as Ecology and Evolutionary Biology
M139.) Lecture,threehours; discussion, one hour. Introductory course for physical sciences, life sciences,
and engineering majors interested in oceanic environment.Chemical composition ofoceans and nature of
physical, chemical,and biological processes governing thiscomposition in past and present. Cycles of
major and minor oceanic constituents, with focus onthose thataremostimportant for life (i.e., carbon,
nitrogen, phosphorus, silicon, and oxygen). Investigation of primary production, exportproduction,
remineralization, diagenesis, air-sea gas exchange processes. Letter grading.

M106. AppliedClimatology: PrinciplesofClimate Impacton Natural Environment. (4)
(Same as Geography M106.) Lecture, three hours; discussion, onehour. Designed for juniors/seniors.
Exploration ofknowledgeand toolsto solve complex problems in contemporary appliedclimatology,
including current practices, influence ofclimate on environment, and human influence on changing
climates. P/NPor lettergrading.

C110. Advanced Dynamic and Synoptic Meteorology. (6) Laboratory, six hours. Requisite:
course 101. Weather map analysis, thermodynamic diagrams, satelliteinterpretation, severe weather
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forecasting, isentropic analysis, frontogenesis, quasi-geostrophic omega equation. Concurrently scheduled
with course C227.P/NP or letter grading.

112. Clim ate Change Assessment. (4) Lecture, three hours. Preparation: one upper-division course in
Atmospheric and Oceanic Sciences or Environmental Science. Requisite: Mathematics 3Bor 31B.
Projections offuture anthropogenic climate change and understanding of natural climate variability
depend oninternational climate model intercomparison projects, on large observing systems coordinating
space and ground observations, and on multi-scientist climate assessments. Lectures, readings and
projectsaddress currentissuesinthe scientificliterature on assessment ofclimate change for students
with prior backgroundin the atmospheric, oceanicand environmental sciences. P/NP or letter grading.

C115. Mesometeorology. (4) Lecture, threehours. Requisite: course 101. Observations of phenomena
with length scalesranging from 20 kmto 2,000km. Topicsincludepolar lows, airmass thunderstorms,
multicell storms, supercell tornadoes, gust fronts, downbursts, microbursts, and dry line. Discussionson
design offield project. Concurrently scheduled with course C228. P/NP or letter grading.

M120. Introduction to Fluid Dy namics. (4) (Same as Earth, Planetary, and Space Sciences M140.)
Lecture, three hours; discussion, one hour. Corequisite: Physics 131. Fluid statics and thermodynamics.
Kinematics. Conservation laws and equations of fluid motion. Circulation theorems and vorticity
dynamics. Rotating frame. Irrotational flow. Letter grading.

130. California’sOcean.(4) Lecture, four hours.Recommended requisite: course 103 or M105.
Circulation, biogeochemistry, biota, water quality, measurement techniques,computational modeling,
conservation, and management for California’s coastal ocean, including coastal measurement cruise and
term project (paper and presentation). Letter grading.

141. Introduction to AtmosphericChemistry and Air Pollution. (4) Lecture, three hours;
discussion,one hour. Requisites: Chemistry 14Bor 20B, Mathematics 3A or 31A, Physics 1Bor 6B.
Physical and chemical processes that determine composition ofatmosphere and its implications for
climate, ecosystems, and human welfare. Origin ofatmosphere. Nitrogen, oxygen, carbon,sulfur, trace
metal cycles. Climate and greenhouse effect. Atmospheric transport and turbulence. Stratospheric ozone.
Oxidizing power ofatmosphere. Regional air pollution: aerosols, smog, mercury,and acid rain. Letter
grading.

Cl44. AtmosphericBoundary Layer.(4) Lecture, three hours.Enforced requisite: course 101 with
grade of B+ or better. Atmosphericboundary layer is lowest portion ofatmosphere, representing interface
between Earth’s surfaceand atmosphere,is strongly affected by turbulence, and playsimportantrolein
exchange ofheat, momentum, trace gases, and aerosols between Earth’s surfaceand free troposphere.
Investigation of properties ofatmospheric boundary layer and processes that determine them.
Concurrently scheduled with courseC222. P/NP or letter grading.
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145. AtmosphericPhysics: Radiation, Clouds,and Aerosols. (4) Lecture, three hours;
discussion,one hour. Requisites: Physics 1A,1B,and 1C, or 6A, 6B, and 6C. Theory and application of
atmospheric radiation, aerosol, and cloud processes. Topicsinclude radiativetransport,cloud and rain
formation, aerosol properties, impact ofaerosol and clouds on climate. Letter grading.

150. Atmospheric and Oceanic Sciences Laboratory. (5) Lecture, one hour; laboratory, six hours.
Requisites: Mathematics 3Bor 31B, Physics 1Band 1C(or 6B and 6C). Many of today’s environmental
problems,such as stratospheric ozone hole, current rise ofgreenhouse gas concentrations,and various
severeweather phenomena, were first discovered and investigated using accurate observational
techniques. Direct experimental observations remain crucial component in today’s efforts to better
understand weather, climate, and pollution ofatmosphereand ocean. Introduction to
experimental/observational approach inatmosphericand oceanicsciences. Studentsworkin small groups
to gain hands-onexperienceinsetup, performance,analysis,and reporting ofdifferent experiments.
Introductionto underlying principles ofthese experimental methods and basic dataanalysis tools.P/NP

or letter grading.

155. Introduction to Ecosystem-Atmosphere I nteractions. (4) Lecture, three hours; discussion,
one hour. Exchanges ofenergy, moisture, atmospherictrace gases, and momentum between terrestrial
ecosystemsand atmosphere. Interactions and feedbacks between physical environmentand physiological
statusofplantsand soils. Topicsinclude canopy structureand function, leafenergy balance, and carbon

and water fluxes between plants,soils, and atmosphere. Letter grading.

C160. Remote Sensing of Atmosphere and Oceans. (4) Lecture, three hours. Requisite: Physics1C
or 6B. Theory and techniques ofremotesensing; atmospheric spectroscopy, scattering, and polarization;
passive and active techniques; relevant satellite systems; inversion methods; remote sensing ofclouds,
aerosols, temperature, precipitation, and trace constituents; remote sensing ofoceansand biosphere.

Concurrently scheduled with course C240B. P/NP or letter grading.

C170. Introduction to Solar System Plasmas. (4) Lecture, threehours; discussion, one hour.
Requisites: Mathematics 33A, Physics 1C. Introduction to basic plasma physical processesoccurring in
sun, solar wind, magnetospheres, and ionospheres of planets, using simple fluid (magnetohydrodynamic)
modelsaswell asindividual particle (radiation belt dynamics) approach. Solar-planetary coupling
processes,geomagnetic phenomena, aurora. Concurrently scheduled with course C205A. Letter grading.

180. Numerical Methods in Atmospheric Sciences. (4) Lecture, three hours; discussion, one hour.
Preparation:one course in C or Fortran programming. Requisite: Mathematics 33B. Survey of numerical
methods employed inatmospheric and related sciences: theory, application, and programming. Letter

grading.
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186. Operational Meteorology. (2) Laboratory, six hours. Requisite: course C110. Limitedto
junior/senior Atmospheric,Oceanic, and Environmental Sciences majors. Daily contact with weather data
and forecasting, satellite and radar data. Introduction to weather forecasting for aviation, air pollution,
marine weather,fire weather, and publicuse. Includes daily weather map discussions and visits to

observing,radiosonde, and radar installations. Letter grading.

Chemistry

103. Environmental Chemistry. (4) Lecture, four hours;discussion, one hour. Requisites: courses
30B,30BL, 110A, 153A (or 153AH), 153L. Chemical aspects ofair and water pollution,solid waste
disposal, energy resources, and pesticide effects. Chemical reactionsin environment and effect of
chemical processesonenvironment. P/NP or letter grading.

110A. Physical Chemistry: Chemical Thermodynamics. (4) Lecture,threehours; discussion, one
hour;tutorial, one hour. Requisites: course 20B, Mathematics 32A or3C (for life sciences majors),
Physics 1A, 1B,and 1C(may be takenconcurrently), or 1AH, 1BH, and 1CH (may be taken concurrently),
or 6A, 6B, and 6C (may be taken concurrently). Fundamentals of thermodynamics, chemical and phase
equilibria, thermodynamics ofsolutions, electrochemistry. P/NP or lettergrading.

110B. Physical Chemistry: Introduction to Statistical Mechanics and Kinetics. (4) Lecture,
three hours; discussion, onehour; tutorial, onehour. Requisites: courses 110A, 113A, Mathematics32B.
Kinetic theory ofgases, principles of statistical mechanics, statistical thermodynamics, equilibrium
structure and free energy, relaxation and transport phenomena, macroscopic chemical kinetics,
molecular-level reaction dynamics. P/NP or lettergrading.

113A. Physical Chemistry: Introduction to Quantum Mechanics. (4) Lecture, three hours;
discussion,one hour; tutorial,one hour. Requisites: course 20B, Mathematics 32A, 32B, 33A, Physics 1A,
1B,and 1C,or1AH, 1BH,and 1CH, or 6A, 6B, and 6C, with grades of C- or better. Departure from classical
mechanics: Schrédinger versus Newton equations; model systems: particle-in-box, harmonic oscillator,
rigid rotor, and hydrogen atom; approximation methods: perturbation and variational methods; many-
electronatoms, spin, and Pauli principle,chemical bonding. P/NP or lettergrading.

C113B. Physical Chemistry: Introduction to Molecular Spectroscopy. (4) Lecture, three hours;
discussion,one hour;tutorial,one hour. Requisite: course 113A. Interaction ofradiation with matter,
microwavespectroscopy, infraredand Raman spectroscopy, vibrations in polyatomic molecules,
electronic spectroscopy, magnetic resonance spectroscopy. Concurrently scheduled with course C213B.
P/NP or letter grading.

114. Physical Chemistry Laboratory. (5) Lecture,two hours;laboratory,eight hours. Enforced
requisites: courses 30AL, 110A, and 113A, with grades of C- or better. Enforced corequisite: course 110Bor
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C113B. Lecturesincludetechniques of physical measurement, error analysis and statistics, special topics.
Laboratory includes spectroscopy, thermodynamic measurements, and chemical dynamics. P/NP or letter
grading.

Earth, Planetary, and Space Science

15. Blue Planet: Introduction to Oceanography. (5) Lecture, three hours; laboratory, two hours.

Notopenforcreditto studentswith creditfor or currently enrolled in Ecology and Evolutionary Biology

25. General introduction to geological, physical, chemical, and biological processesand history of Earth’s
global oceansystem. P/NP or letter grading.

Mathematics

115A—115B. Linear Algebra. (5—4) P/NPor lettergrading.

115A. Lecture,threehours; discussion, two hours. Requisite: course 33A. Techniques of proof, abstract
vector spaces, linear transformations,and matrices; determinants; inner product spaces; eigenvector
theory.

115B. Lecture,threehours; discussion, one hour. Requisite: course 115A. Linear transformations,
conjugatespaces, duality; theory ofasingle linear transformation, Jordan normal form; bilinear forms,
guadraticforms; Euclidean and unitary spaces, sy mmetric skew and orthogonal linear transformations,

polar decomposition.

132. ComplexAnalysisfor Applications. (4) Lecture, three hours; discussion,one hour. Requisites:
courses 32B, 33B. Introduction to basic formulas and calculation procedures of complex analysisofone
variablerelevantto applications. Topics include Cauchy/Riemann equations, Cauchy integral formula,
power seriesexpansion, contour integrals, residue calculus.

135. Ordinary Differential Equations. (4) Lecture, three hours; discussion, one hour. Requisites:
courses 33A, 33B. Selected topics in differential equations. Laplace transforms, existence and uniqueness
theorems, Fourier series, separation ofvariable solutions to partial differential equations, Sturm/Liouville
theory, calculus ofvariations, two-point boundary value problems, Green’s functions. P/NP or letter

grading.

136. Partial Differential Equations. (4) Lecture, three hours; discussion,one hour. Requisites:
courses 33A, 33B. Linear partial differential equations,boundary and initial value problems; wave
equation, heatequation, and Laplaceequation;separation ofvariables, eigenfunction expansions;
selectedtopics,as method of characteristics for nonlinear equations.
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146. Methodsof Applied Mathematics. (4) Lecture, three hours; discussion, onehour.Requisites:
courses 32B, 33B. Integral equations, Green'’s function, and calculus ofvariations. Selected applications
from control theory, optics, dynamical systems, and other engineering problems.

170A. Probability Theory. (4) Lecture, three hours; discussion,one hour. Requisites: courses 32B,
33A.Notopentostudentswith creditfor Electrical Engineering 131A or Statistics 100A. Probability
distributions, random variables and vectors, expectation. P/NP or letter grading.

170B. Probability Theory. (4) Lecture, three hours; discussion,one hour. Enforced requisite: course
170A.Convergenceindistribution, normal approximation, laws oflarge numbers, Poisson processes,
randomwalks. P/NP or letter grading.

Ecology and Evolutionary Biology

109. Introductionto Marine Science. (4) Lecture, three hours; discussion, one hour. Requisite: Life
Sciences 1. Strongly recommended for prospective Marine Biology Quarter students. Introduction to
physical and biological world of7 O percent of planet: oceans. Designed to be integrative, with focuson
geological evolution ofseas, physical and chemical properties of water, and how these abiotic processes
shape ecology and evolution of marine organisms and environments. Lettergrading.

Cl119A. Mathematical and Com putational Modeling in Ecology. (4) Lecture, threehours;
discussion,one hour. Enforced requisite: Life Sciences 30Bor Mathematics 3Bor 31A. Recommended:
courses 100,122, Life Sciences 1, Mathematics 3C. Introduction to modeling dynamics ofecological
systems,including formulation and analysis of mathematical models, basic techniques of scientific
programming, probability and stochastic modeling, and methods to relate models to data. Examples from
ecology buttechniquesand principles applicable throughout life and physical sciences. Concurrently
scheduled with course C219A. P/NP or letter grading.

122. Ecology. (4) Lecture, three hours; discussion, two hours. Requisites: course 100, Life Sciences 1,
Mathematics 3Bor 31A or Life Sciences 30B. Highly recommended: Mathematics 31B, 32A. Designed for
departmental majorsspecializing inenvironmental and population biology. Introduction to population
and community ecology, with emphasis on growth and distributions of populations, interactions between
species, and structure, dynamics, and functions ofcommunities and ecosystems. P/NP or letter grading.

123A—123B. Field Marine Ecology. (4 or 8each) Lecture, fivehours; laboratory, 15 hours.
Recommended requisites: courses 100, 122. Offered eitheras 4-or 8-unit five-week intensive course given
off campusas partofMarine Biology Quarter. Survey ofcurrent topics in marine ecology, including
analysisofprimary research literature combined with field study ofecology of marine organisms,

populations, communities, and ecosystems. Original research project required. Letter grading. 123A. In
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residenceat research station located outsidecontinental U.S. 123B. Inresidence at research station
located within U.S., including Alaska and Hawaii.

147. Biological Oceanography. (4) Five-week intensivecourse. Lecture, five hours; laboratory, 15
hours. Requisites: Chemistry 14A,14B,and 14BL, or 20A, 20B, 20L, and 30AL, Life Sciences 1, 3, 23L.
Lecturesincludephysical,chemical, and biological factors affecting abundance and distribution of
organismsinmarine environment. Laboratory includes experimental studies oflocal marine organisms,
withemphasison primary and secondary production and nutrientflux. Letter grading.

148. Biology of Marine Plants. (4) Five-week intensive course. Lecture, fivehours; laboratory, 15
hours. Requisites: Chemistry 14A,14B,and 14BL, or 20A, 20B, 20L, and 30AL, Life Sciences 1, 3, 23L.
Introduction to general biology of marine algae, including basics of structure reproduction, life histories,
systematics, and introduction to physiology and ecology of marine algae. Techniques in culture and
laboratory investigation and utilization ofalgae. Given offcampus at marine science center. Letter
grading.

Physics

110A. Electricity and Magnetism. (4) Lecture,threehours; discussion, one hour. Requisites: courses
1A,1B,and1C(or1AH, 1BH, and 1CH), 131, Mathematics 32B, 33A, 33B. Electrostatics and
magnetostatics. P/NP or letter grading.

110B. Electricity and Magnetism. (4) Lecture,threehours;discussion, one hour. Requisites: courses
1A,1B,and1C(or1AH, 1BH, and 1CH), 110A, Mathematics 32B, 33A, 33B. Faraday law and Maxwell
equations.Propagation ofelectromagnetic radiation. Multipole radiation and radiation from an
accelerated charge. Special theory ofrelativity. P/NP or letter grading.

112. Thermodynamics. (4) Lecture, three hours; discussion, one hour. Requisites: courses 1A, 1B, and
1C (or1AH, 1BH, and 1CH), Mathematics 32B, 33A, 33B. Corequisite: course 115B. Fundamentals of
thermodynamics,including first, second, and third laws. Statistical mechanical point ofview and its
relationto thermodynamics. Some simpleapplications. P/NP or lettergrading.

M122. Introduction to PlasmaElectronics. (4) (Same as Electrical Engineering M185.) Lecture,
three hours;discussion, onehour; outsidestudy, eight hours. Requisite: course 110A or Electrical
Engineering 101A. Senior-level introductory course on electrodynamics ofionized gases and applications
to materials processing, generation ofcoherentradiation and particle beams, and renewableenergy
sources. Letter grading.
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131. Mathematical Methods of Physics. (4) Lecture, three hours; discussion,one hour. Requisites:
courses 1A, 1B,and 1C(or 1AH, 1BH, and 1CH), Mathematics 32B, 33A, 33B. Vectorsand fieldsin space,
linear transformations, matrices, and operators; Fourier series and integrals.P/NP or letter grading.

132. Mathematical Methods of Physics. (4) Lecture, three hours; discussion, one hour. Requisites:
courses 1A, 1B,and1C(or1AH, 1BH,and 1CH), 131, Mathematics 32B, 33A, 33B. Functionsofacomplex
variable, including Riemann surfaces, analytic functions, Cauchy theorem and formula, Tay lor and
Laurentseries, calculus ofresidues, and Laplacetransforms. P/NP or letter grading.

Conservation Biology Minor

About the Minor

Department of Ecology and Evolutionary Biology

The Conservation Biology minor is designed for students who wish to augment theirmajor program of
study with courses addressing issues central to the conservation and sustainability ofbiodiversity and
natural ecosystem processes. The minor seeksto providestudentswith agreaterdepth ofexperience and
understanding ofthe rolethatsciencecan play indeveloping conservation policy. Ecosystem
conservation, including focused studies offloraand faunaand the unique requirements ofspecific species
for biodiversity isthe primary focus ofthe minor.

Studentsare encouraged to join the EEB undergraduate email list.

Where are they now?

Environmental science majors who graduated with this minor are now:

Jobs

e Marine Programs Manager - The Bay Foundation

e Educationand Development Associate - Wishtoyo Foundation (Protection of Native American
Culture/Environment)

e Protected Areas Management Advisor - Peace Corps (Honduras)

e Fisheries Research Associate - The Nature Conservancy

e Sea GrantFellow- PortofSan Diego

e Environmental Scientist - California Department of Water Resources

e Field Research Assistant- Madagascar Biodiversity Partnership

e Manager - National Parks Board, Singapore
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Graduate Programs

e Ph.D. in Epidemiology - UNC Chapel Hill
e MESM - UCSB Bren School of Environmental Scienceand Management
e Ph.D.in Ecology and Conservation Biology - SUNY Stony Brook

Contact Information/To Declare the Minor

JessicaAngus,JessicaGonzalez,and Kellie Marie Lavin
Student Affairs Officers

eebundergad@lifesci.ucla.edu

DepartmentofEcology & Evolutionary Biology
101 Hershey Hall

Monday-Friday, 9:00 a.m. to 12:00 p.m.and 1:00to 3:00 p.m.Drop-In Counselingand Scheduled
Appointments Available

Once EEB 100 and EEB 116 (or ENV 121) have been completedwith agrade of C or better, students will go
to the EEB advising officesin Hershey Hall 101 during posted office hoursto declare the minor in person.
EEB only accepts minor declarations during weeks 0-3 and 8-10 ofany quarter (but any time insummer).

Mailing list: Submitarequestto jointhe EEB undergraduate email list to ebundergrad@ lifesci.ucla.edu

Course Requirements

Additional Preparatory Courses Required: Choose one option from

e Life Sciences7C&23L (or Life Sciences3 & 23L) OR
e Chemistry 14Cor Chemistry 30A.

Pre-Requisites:
All pre-requisites for the Conservation Biology minor must be completedwith agrade of“C” or better:

e Life Sciences7A (5 units)or Life Sciences 1 (5 units)

e EE BIOL 100 (4 units)

e EE BIOL 116* (4 units)or Environment 121 (4 units)—Choose one.
*Studentswho havereceived creditfor EE BIOL 116 cannot take Environment 121.
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Minor Requirements:
FOUR to SIX COURSES (totaling atleast20 units) from the following list:

Ecology & Evolutionary Biology 100L, 101, 103,105,109, 109L,111,112,114A,114B, C119A,C119B, 122,
M127,129,M131,142,151A,152,153,154,155,162,162L,C174,176,180A, 180B, any course completed as
partofa Field Biology Quarter (FBQ) or Marine Biology Quarter (MBQ) or approved equivalent.
Geography 102,104, M107,113,M115, M127, M131, 135. A maximum oftwo Geography courses may be
applied to the minor.

Please note that Labs, EE Biol 17 6and 180A are two-unit courses. Ifthese courses are taken for the minor,
additional courses will be needed to reach the minimum 20 units for this category.

Field or Marine Biology Quarter

Studentswho are declared as a Conservation Biology are encouraged to participate in eitherthe Field
Biology Quarter (FBQ) or the Marine Biology Quarter (MBQ).

https://www.eeb.ucla.edu/ugrad_fbqg.php

The Field Biology Quarter (FBQ) isa quarter-long program designed to give advanced undergraduates an
opportunity to focusonthe biology oforganismsliving in their natural environments. Emphasisisalways
givento integrating field and laboratory studies ofthe local organismsinthe chosen area. The program,
which consistsof16 upper division units ofcoursework, fulfills the field quarter requirement for Ecology
Behavior and Evolution (EBE) majors. Previoussitesinclude:

e AUSTRALIA
e CALIFORNIA DESERT

e ECUADOR
o KENYA
e MEXICO

o NICARAGUA
e THAILAND

The Marine Biology Quarter (MBQ) is a field program designed to give advanced undergraduates an
opportunity to gain intimate and firsthand knowledge of marine communities, their constituents and their
structure. Previoussitesinclude:
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e HAWAII

e CATALINAISLAND

e MOOREA, TAHITI

e BODEGA MARINE LABORATORY

Application period ranges from two quartersto afull year inadvance. Subscribe to the EEB mailing list
forinformationoneach application period.

Course Descriptions

Ecology & Evolutionary Biology

100. Introduction to Ecology and Behavior. (4)Lecture, three hours; discussion,one hour.
Requisite: Life Sciences1 or 7B. Notopen for creditto students with creditfor course 118, C119A,C119B,
122 through C126,129, 132 through 134B, 136, or 151B. Introduction to methods and topicsin ecology and
behavior.Growth and regulation of populations, organization of communities and ecosystems,
biogeography, and behaviorsanimals use to find food, choose mates, and interact in social groups. Letter
grading.

100L. Introductionto Ecology and Behavior Laboratory. (4) Laboratory,four hours.
Requisites: course 100 (may be taken concurrently), Life Sciences 1 or 7B. Introduction to research
methodsinecology and behavior, resulting inindependent research proposals and to gain understanding
of scientific method, critical evaluation ofresearch papers, and developmentofscientificwriting skills.
Involvesworkoutside and off-campus meetings. To apply this course to the Biology upperdivision major
laboratory requirement, the corresponding lecture course must be completed with a passing grade. Letter
grading.

103. PlantDiversity and Evolution. (5) Lecture,threehours; laboratory, three hours; field trip.
Requisites: Life Sciences1, 4. Introduction to green plant tree of life, with emphasis on using phylogenetic
perspectiveto examinemajor transitionsin plantevolution, including evolution and diversification of
land plants, vascular plants, seed plants, and currently ecologically dominant flowering plants.
Introduction to phylogenetics, providing overview oftheory and methodology to reconstructand use
phylogenetictreesto study organismal evolution. Exploration of 7 00 million years of plant evolution, with
emphasison morphological, functional, ecological, and biogeographical perspectives. Letter grading.

105. Biology oflInvertebrates. (6) Lecture, three hours; laboratory/field trips, six hours. Requisite:

Life Sciences 1. Introduction to sy stematics, evolution, natural history, morphology, and physiology of
invertebrates. P/NP or letter grading.
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109. Introductionto Marine Science. (4) Lecture, three hours; discussion, one hour.Requisite: Life
Sciences 1 or 7B. Strongly recommended for prospective Marine Biology Quarterstudents. Introduction to
physical and biological world of7 O percent of planet: oceans. Designed to be integrative, with focuson
geological evolution ofseas, physical and chemical properties of water, and how these abiotic processes

shape ecology and evolution of marine organisms and environments. Lettergrading.

109L. Introductionto Marine Science Laboratory. (4) Laboratory, threehours; four field trips.
Requisites: course 109 (may be taken concurrently), Life Sciences 1 or7B. Introduction to marine
environments and methods used to study them. Exploration ofvariety ofconceptsin marine science,
ranging from oceanography to behavior, primary productivity, and marine biodiversity, withemphasison
experimental design and scientificwriting. To apply this course to the Biology upperdivision major
laboratory requirement, the corresponding lecture course must be completed with a passing grade. Letter
grading.

111. Biology of Vertebrates. (5) Lecture, three hours; laboratory, three hours; four one- to two-day
field trips. Requisite: Life Sciences 1 or 7B. Adaptations, behavior, and ecology of vertebrates. Letter
grading.

112. Ichthyology. (6) Lecture, three hours; laboratory, six hours; field trips. Requisite: Life Sciences 1
or 7 B. Highly recommended: courses 110, 111. Biology offreshwaterand marine fishes, with emphasis on
their evolution, systematics, morphology,zoogeography, and ecology. Field trips to examine fishes of

Southern Californiashoreline, tidepools, and coastal streams. Letter grading.

114A.Ornithology. (5) Lecture, three hours; laboratory/field trips, three hours. Requisite: Life
Sciences 1. Recommended: course 100. Sy stematics, distribution, physiology, behavior,and ecology of
birds. Letter grading.

114B. Field Ornithology. 8 Requisite: Life Sciences 1.Recommended: course 100. Two to three weeks
of off-campusresearch projects followed by lecture courseand offered only as part of Field Biology
Quarter. Biology, particularly ecology and behavior, ofbirds in their natural habitat. Letter grading.

116. Conservation Biology. (4) Lecture, three hours; discussion, two hours. Requisite: Life Sciences 1
or 7B.Recommended: course 100. Notopen for credit to students with creditfor Environment 121. Study
of ecological and evolutionary principles as they apply to preservation ofgenetic, species, and ecosystem
diversity. Discussion sections focus on interactions ofscience, policy, and economicsin conserving
biodiversity.Oral and written student presentation on specific conservation issues. Letter grading.

C119A. Mathematical and Com putational Modeling in Ecology. (4) Lecture, threehours;

discussion,one hour. Enforced requisite: Life Sciences 30Bor Mathematics 3Bor 31A. Recommended:

courses 100, 122, Life Sciences 1, Mathematics 3C. Introduction to modeling dynamics ofecological
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systems, including formulation and analysis of mathematical models, basic techniques of scientific
programming, probability and stochastic modeling, and methods to relate models to data. Examples from
ecology buttechniquesand principles applicable throughout life and physical sciences. Concurrently
scheduled with course C219A. P/NP or letter grading.

C119B. Modelingin Ecological Research. (4) Lecture,two hours; discussion, two hours. Requisite:
course C119A. Advancedtechniques in mathematical and computational modeling ofecological dynamics
and other populationdynamic problems. Independent research projects developedby students. Topics

include model formulation, stochastic models, fitting models to data, sensitivity analysis, presentation of
model results,and other topics from current literature. Concurrently scheduled with course C219B. P/NP

or letter grading.

122. Ecology. (4) Lecture, three hours; discussion, two hours. Requisites: course 100, Life Sciences1 or
7B, Mathematics 3Bor 31A orLife Sciences 30B. Highly recommended: Mathematics 31B, 32A. Designed
for departmental majors specializing inenvironmental and population biology. Introduction to
population and community ecology, with emphasis on growth and distributions of populations,
interactions between species, and structure, dynamics, and functions of communities and ecosystems.
P/NP or letter grading.

123A.Field Marine Ecology. (4 or 8) Lecture, five hours; laboratory, 15 hours. Recommended
requisites: courses 100,122. Offered eitheras 4-or 8-unit five-week intensive course given offcampus as
partofMarine Biology Quarter thatisinresidenceat research station located outsidecontinental U.S.
Surveyofcurrenttopicsin marine ecology, including analysis of primary research literature combined
with field study ofecology of marine organisms, populations, communities, and ecosystems. Original
research projectrequired. Letter grading.

123B. Field Marine Ecology. (4 or 8) Lecture, fivehours; laboratory, 15 hours.Recommended
requisites:courses 100,122. Offered eitheras 4-or 8-unit five-week intensive course given offcampus as
partofMarine Biology Quarter thatisinresidenceat research station located within U.S., including
Alaskaand Hawaii. Survey ofcurrenttopicsin marine ecology, including analysis of primary research
literaturecombined with field study ofecology of marine organisms, populations, communities, and
ecosystems. Original research project required. Letter grading.

124A. Field Ecology. (4 or 8) Lecture, fivehours; laboratory or field trip, 15 hours. Enforced requisites:
course 100, Life Sciences 1. Recommended: courses 111,120,122. Offered as part of Field Biology Quarter
thatis in residence atresearch station located outside continental U.S. for partofor for duration ofterm.
Field and laboratory research inecology; collection, analysis, and write-up of numerical data, with
emphasisondesignand execution of field studies. Lettergrading.
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124B. Field Ecology. (4 or 8) Lecture, fivehours;laboratory or field trip, 15 hours. Enforced requisites:
course 100, Life Sciences 1. Recommended: courses 111,120,122. Offered as part of Field Biology Quarter
thatis in residence atresearch station located within U.S., including Alaska and Hawaii, for part ofor for
durationofterm. Field and laboratory research inecology; collection, analysis, and write-up ofnumerical
data, withemphasisondesignand execution offield studies. Letter grading.

129. Animal Behavior. (4) Lecture, three hours; discussion, two hours. Requisites: course100, Life
Sciences 1. Introduction to behavioral ecology. Methods and results ofevolutionary approachesto study of
animal behavior,including foraging strategies, social competition, sexual selection, mating systems,
cooperation, and social organization. Letter grading.

M131. Ecosystem Ecology. (4) (Same as Geography M117.) Lecture, three hours; field trips. Requisite:
Geography 1 or Life Sciences2 or 7C. Designed for juniors/seniors. Development of principles of
ecosystem ecology, with focus on understanding links between ecosystem structure and function.
Emphasis on energy and water balances, nutrientcycling, plant-soil-microbeinteractions, landscape

heterogeneity,and humandisturbance to ecosystems. P/NP or lettergrading.

142. Aquatic Communities. (4) Lecture, three hours; discussion, one hour. Requisite: Life Sciences 1
or 7B. Overview ofspeciesand communities in marine and freshwater environments. Exploration of
interactions of physical and biological factors that shapecommunities and how scientists testhy potheses.
Emphasison critical reading of primary literature. Letter grading.

151A. Tropical Ecology. (4) Lecture,one hour; discussion, two hours. Requisite: Life Sciences 1. Broad
introduction to biodiversity, community structure, and dynamics and ecosystem function ofrange of
tropical forest habitats. Discussion ofsuch themes as biogeography, forest structure, plant growth forms,
animal communities, herbivory, forest dynamics, and disturbance regimes.P/NP or letter grading.

153. Physicsand Chemistry of Biotic Environments. (4) Lecture, three hours; discussion, one
hour. Requisites: Chemistry 14A, 14B,and 14BL (or 20A, 20B, and 20L), Life Sciences 1.Recommended:
Life Sciences 2, 3,4, 23L, Physics 6A. Chemical and physical principles that are critical to functional
responses by organisms to their habitats. Focusis integrative, providing comprehensive training in basic
sciences ofphysics and chemistry asapplied to environmental processes, and consequences ofthese
processesfor individual performance, populations, and communities. Coversvariety oftopicsinapplied
chemistry, including proton pumps, carbonate biogeochemistry and ocean acidification,and allometric
scalingofmetabolismand effects of temperatureon physiological function. Fundamentals of boundary-
layer physicsand their role in organism’s life history. Physics as natural life process, including how
organismsare mechanically structures to avoid, resist,or comply to fluid (air and water) motion. P/NP or
letter grading.
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154. California Ecosystems. (5) Lecture, threehours; laboratory or field trip, four hours. Requisite:
Life Sciences 1. Recommended: course 100. Introduction to structure, biodiversity, and dy namics of
Californiaecosystems, with focuson Southern California, and impact ofhuman activitiesonthese
systems.P/NPor letter grading.

Cl174. ComparativeBiology and Macroevolution. (4) Lecture, three hours; laboratory, three
hours. Requisite: Life Sciences 1.Recommended: one introductory statistics course. Modern comparative
biology provides framework for studying broad questions in evolution —How do body shapesevolve?
What are dy namics ofevolutionary arms race? Why are there so many speciesintropics? Why are there
so many beetlesand so few crocodiles? Did dinosaurs put brakes on diversification of mammals?
Examination ofwhy tree oflife is essential to understanding patterns ofbiological diversity and how
phylogeneticcomparative methods are used to testmacroevolutionary hypotheses. Concurrently
scheduled with course C230. Letter grading.

176. Ecological Ethics. (4) Seminar, four hours. Requisite: Life Sciences1 or 7B. Debatesand
discussions oncurrent ethical considerations relevant to fields ofecology, evolution, conservation, and
behavior.Lettergrading.

180A. Seminar: Biology and Society. (2) Seminar, two hours. Investigations and discussions of
currentsocially important issues involving substantial biological considerations, either orboth as
background for policy and as consequences of policy. May be repeated once for credit with instructor

change. Lettergrading.

180B. Seminar: Biology and Society. (4) Seminar, four hours. Investigations and discussions of
currentsocially important issues involving substantial biological considerations, either orboth as
background for policy and as consequences of policy. May be repeated once for credit with instructor
change. Lettergrading.

Geography

102. Tropical Climatology. (4) Lecture, three hours. In-depth exploration ofdevelopment oftropical
climate, with special referenceto hurricanes, ENSO, and monsoons. Examination ofhuman interaction
with tropical climate processes and human-induced climatechangein tropics. Use ofclimatological
informationto foster soundenvironmental management ofclimate-related resourcesintropics. P/NPor
letter grading.

104.Climatology. (4) Lecture,threehours; reading period, one hour. Designed for juniors/seniors.
Examination ofmany relations between climate and world of man. Application ofbasic energy budget
conceptsto microclimates ofrelevanceto ecosystems ofagriculture, animals, man, and urban places.
P/NP or letter grading.
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M107. Soiland Water Conservation.(4) (Same as Environment M114.) Lecture, threehours;
discussion,one hour. Enforced requisite: course 1 or 2 or Life Sciencesl or 3. Designed for
juniors/seniors. Systematic study of processes ofand hazards posed by erosion, sedimentation,
development, and pollution and techniques needed to conservesoil and maintain environmental quality.

Scopeincludes agriculture, forestry, mining,and other rural uses ofland. P/NP or letter grading.

113. Humid Tropics. (4) Lecture, threehours. Requisite: course 2 or 5 or Life Sciences 1. Designed for
juniors/seniors. Examination ofhumid tropics, with emphasis on rainforests, their ecological principles,
andformsoflanduse. Letter grading.

M115. Environmentalism: Past,Present,and Future. (4) (Same as Environment M132 and Urban
Planning M165.) Lecture,threehours; discussion, one hour. Exploration ofhistory and origin ofmajor
environmental ideas, movements or countermovements they spawned, and new and changing nature of
modernenvironmentalism. Introduction to early ideas ofenvironment, how riseof modern sciences
reshaped environmental thought, and how this was later transformed by 19th-century ideas and rise of
American conservation movements. Review ofpolitics of American environmental thought and
contemporary environmental questions as they relate to broader set of questions about nature of
development, sustainability,and equity inenvironmental debate. Exploration ofissuesinbroad context,
including global climate change, rise of pandemics, deforestation, and environmental justice impacts of
war. Letter grading.

M127. Soilsand Environment. (4) (Same as Ecology and Evolutionary Biology M127 and
Environment M127.) Lecture, three hours; discussion, one hour;field trips. General treatment ofsoils and
environmental implications: soil development, morphology, and worldwidedistribution ofsoil orders;
physical, chemical, hydrologic, and biological properties; wateruse, erosion, and pollution; management
of soilsasrelated to plant growth and distribution. P/NP or letter grading.

M131. Environmental Change. (4) (Same as Environment M130.) Lecture, three hours; reading
period, one hour. Designed for juniors/seniors. Examination of natural forces producing environmental
changesover past twomillionyears. How present landscape reflects past conditions. Effects of
environmental change on people. Increasing importanceofhuman activity inenvironmental
modification. Focus onimpact of natural and anthropogenic changes on forests.P/NP or letter grading.

135. African Ecology and Development. (4) Lecture, three hours; discussion, one hour. Designed

for juniors/seniors.Overview of contemporary ecological and development issues in sub-Saharan Africa.
P/NP or letter grading.
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Environmental Engineering Minor

About the Minor

DepartmentofCiviland Environmental Engineering, HSSEAS

The Environmental Engineering minor is designed for students who wish to augment their majorcourse

of study with an exposure to engineering methods appliedto key environmental problems facing modern

society indeveloped and developing countries. The minor also provides students with abriefexperience

and understanding ofthe roles that environmental engineering methods play in solving environmental

problems.Research inenvironmental engineering focuses on the understanding and management of

physical, chemical,and biological processesin the environmentand in engineering systems. Primarily

focusesonwater issues, with key coursework in chemical fate and transportin aquatic environments,

wastewater management, hydrology, environmental/chemical remediation, and related topics.

Where are they now?

Environmental science majors who graduated with this minor are now:

Jobs

Computer Vision Research Scientist- Descartes Labs

Data Analyst - California Center for Sustainable Communities at UCLA

Water Resources Engineer and Project Manager - U.S. Army Corps of Engineers

Climate Change Risk and Resilience Consultant- Arup (Environmental Consulting)
Engineering Associate - LA County Sanitation District

Engineering Technician - Hazen and Sawyer (Engineering/Environmental Consulting)
Research Support - Executive Office ofthe Secretary General ofthe United Nations
Senior Research and Policy Analyst - Governor’s Office of Storm Recovery, New Y ork
Project Manager - Ceres Imaging (Remote Sensing)

Assistant Water Resource Specialist - Metropolitan Water District of Southern California

Graduate Programs

MS in Environmental Engineering - UC Berkeley

MESM - UCSB Bren School ofEnvironmental Scienceand Management
Ph.D. in Hydrologic Sciences - UC Davis

MA in Climate and Society - Columbia University

MS in Civil Engineering - Stanford & Fulbright Scholar

Ph.D. in Environmental Engineering - Princeton University
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Contact Information/To Declare the Minor

To enter the minor, students mustbe ingood academic standing (2.0 GPA or better) and file a petitionin
the Office of Academicand Student Affairs, 6426 Boelter Hall. Applications are processed in batches, so
expectadelay betweenthe date you apply and the minor taking effect.

To schedule an appointment:

(310) 825—9580
or go in person to
6426 Boelter Hall

http://www.seasoasa.ucla.edu/

Course Requirements

Additional Preparatory Courses Required: One course

e Mathematics3Cor 32A

Required Upper Division Courses (24 units minimum):

Civiland Environmental Engineering 153

Five electivesfrom:

Atmospheric and Oceanic Sciences 141**; Civil and Environmental Engineering 110, 150, 151,152, 154,
155,156A, 156B, 157A,157B,157C, 157L, 163**, M165, M166; Chemical Engineering 100, 101A, 101B, 101C,
102A*,102B,106,113,C118,C119,C140; Earth, Planetary, and Space Sciences 101, C113; Environment
M114,M134,M153,157, 159, 166; Environmental Health Sciences C125,C152D, C164; Mechanical and
Aerospace Engineering 82,103, 105A*, 105D, 133A, 136, 150A, 174,182B, 182C

**Creditfor both A&OSCI 141 and C&EE 163 will notbe granted. *Credit for both MECH&AE 105A and
CH ENGR 102Awill notbe granted.

A minimum of 20 units applied toward the minor requirements must be in addition to unitsapplied
toward major requirements or another minor, and at least 16 units applied toward the minor must be
takenin residenceat UCLA. Transfer credit for any ofthe aboveissubjectto departmental approval;
consultthe undergraduate counselors before enrollinginany non-UCLA courses for the minor.
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Each minor course must be taken for aletter grade, and students must havea minimum grade ofC (2.0)
in each and an overall grade-pointaverage of2.0 or better. Successful completion ofthe minor is
indicated onthe transcriptand diploma.

Additional Guidance for the Environmental Engineering Minor

General Comments

This minorwasoriginally conceived asacomponent ofthe BS in Environmental Science, offered by the
Institute ofthe Environment, but may be ofinterest to students from other programs.

Thereare no prerequisite“traps” inthe listofcourses. The required course CEE 153 hasonly a
recommended prerequisiteof MAE103, but more than adecade ofexperience has shown that students
canachieve wellin CEE 153 without havingtaken MAE103. All othercourses used to satisfy the minor
have atmost CEE 153 asaprerequisite. However, EHS C125 and C164 do recommend additional
chemistry courses.

Unlessthe twenty uniqueunitrequirementforaminor islifted, students in HSSEAS majors can use this
minor to satisfy only two ofthe TBR requirementsin Civil and Environmental Engineering.

The requirementforaminimum grade ofC in each coursemay be appealed in the case ofa C-, but

generally notinthe case ofany D grade. Consideration ofappealsinthe case ofaC- grade will take into
accountthe student’soverall academicrecord.

Course Descriptions

Atmospheric and Oceanic Sciences

141. Introduction to AtmosphericChemistry and Air Pollution. (4). Lecture, three hours;
discussion,one hour. Requisites: Chemistry 14Bor 20B, Mathematics 3A or31A, Physics 1Bor 6B.
Physical and chemical processes that determine composition ofatmosphere and its implications for
climate, ecosystems, and human welfare. Origin ofatmosphere. Nitrogen, oxygen, carbon,sulfur, trace
metal cycles. Climate and greenhouse effect. Atmospheric transport and turbulence. Stratospheric ozone.
Oxidizing power ofatmosphere. Regional air pollution:aerosols, smog, mercury,and acid rain. Letter
grading.
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Civil and Environmental Engineering

110. Introductionto Probability and Statisticsfor Engineers. (4) Lecture, four hours; outside
study, eight hours.Requisites: course 15, Mathematics 32A, 33A. Introduction to fundamental concepts
and applications of probability and statistics in civil engineering, with focus on how these concepts are
used in experimental design and sampling, data analysis, riskand reliability analysis, and project design
under uncertainty. Topicsinclude basic probability concepts, random variables and analytical probability
distributions, functions of random variables, estimating parameters from observational data, regression,

hypothesis testing,and Bayesian concepts. Letter grading.

150. Introduction to Hydrology. (4) Lecture, fourhours; discussion, two hours; outside study, six
hours. Requisite: Mechanical and Aerospace Engineering 103.Recommended: course 15. Study of
hydrologic cycle and relevant atmospheric processes, water and energy balance, radiation, precipitation
formation, infiltration, evaporation, vegetation transpiration, groundwater flow, storm runoff, and flood

processes. Letter grading.

151. Introduction to Water Resources Engineering. (4) Lecture,four hours; discussion, two
hours;outside study, six hours. Recommended requisite: Mechanical and Aerospace Engineering 103.
Principles ofhydraulics, flow ofwater inopen channelsand pressure conduits, reservoirs and dams,
hydraulic machinery, hydroelectric power. Introduction to system analysis and design appliedto water

resourcesengineering. Letter grading.

152. Hydraulicand Hydrologic Design. (4) Lecture, four hours; discussion, two hours; outside
study, six hours.Enforced requisites: courses 150, 151. Analysis and design ofhydraulicand hydrologic
systems, including stormwater management systems, potable and recycled water distribution systems,
wastewater collection systems,and constructedwetlands. Emphasis on practical design components,
including reading/interpreting professional drawings and documents, environmental impact reports,
permitting, agencycoordination, and engineering ethics. Project-based course includes analysis of
alternativedesigns, use ofengineering economics,and preparation of written engineering reports. Letter
grading.

153. Introduction to Environmental Engineering Science. (4) Lecture, four hours; outside study,
eighthours. Recommended requisite: Mechanical and Aerospace Engineering 103. Water, air, and soil
pollution: sources, transformations, effects, and processes for removal of contaminants. Water quality,
water and wastewater treatment, wastedisposal, air pollution,global environmental problems. Field trip.
Letter grading.

154. Chemical Fate and Transportin AquaticEnvironments. (4) Lecture,four hours; outside

study, eight hours.Recommended requisite: course 153. Fundamental physical, chemical, and biological
principles governing movement and fate ofchemicals in surface waters and groundwater. Topicsinclude
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physical transportinvariousaquatic environments, air-water exchange, acid-base equilibria, oxidation-
reduction chemistry, chemical sorption,biodegradation, and bioaccumulation. Practical quantitative
problemssolvedconsidering both reaction and transportofchemicalsinenvironment. Lettergrading.

155. UnitOperationsand Processes for Water and Wastewater Treatment. (4) Lecture, four
hours; discussion, two hours; outside study, six hours. Requisite: course 153. Biological, chemical, and
physical methods used to modify water quality. Fundamentals of phenomenagoverning design of
engineered systemsfor water and wastewater treatment systems. Field trip. Letter grading.

156A. Environmental Chemistry Laboratory. (4) Lecture,four hours;laboratory, fourhours;
outside study, fourhours. Requisites: course 153 (may be taken concurrently), Chemistry 20A, 20B. Basic
laboratory techniques in analytical chemistry related to water and wastewater analysis. Selected
experiments include gravimetric analysis, titrimetry spectrophotometry, redox systems, pHand electrical
conductivity. Conceptsto be applied to analysis of ‘real’ water samplesin course 156B. Letter grading.

156B. Environmental Engineering Unit Operationsand Processes Laboratory. (4)
Laboratory, six hours; discussion, two hours; outside study, four hours. Requisites: Chemistry 20A, 20B.
Characterization and analysis ofty pical natural waters and wastewaters for inorganic and organic
constituents. Selectedexperimentsincludeanalysis ofsolids, nitrogen species, oxygen demand,and
chlorineresidual, thatare used in unitoperation experiments that include reactor dynamics, aeration, gas
stripping, coagulation/flocculation, and membrane separation. Letter grading.

157A. Hydrologic Modeling. (4) Lecture, four hours; discussion, two hours; outside study, six hours.
Enforced requisite: course 150 0r 151. Introduction to hydrologic modeling. Topics selected from areas of
(1) open-channel flow, including one-dimensional steady flow and unsteady flow, (2) pipe flow and water
distribution systems, (3) rainfall-runoffmodeling,and (4) groundwater flow and contaminant transport
modeling, with focuson use ofindustry and/or research standard models with locally relevant
applications. Lettergrading.

157B. Design of Water Treatment Plants. (4) Lecture,two hours; discussion, two hours; laboratory,
four hours;other,four hours. Requisite: course 155. Water quality standards and regulations, overview of
water treatment plants, design ofunit operations, predesign of water treatment plants, hydraulics of
plants, process control, and cost estimation. Letter grading.

157C. Design of Wastewater Treatment Plants. (4) Lecture, four hours; outside study, eighthours.
Requisite: course 155.Process design of wastewater treatment plants, including primary and secondary

treatment,detailed design review ofexisting plants, process control, and economics. Letter grading.

157L. Hydrologic Analysis. (4) Lecture, two hours; laboratory, four hours; outside study, six hours.

Requisite: course 150. Collection, compilation,and interpretation of data for quantification of
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components ofhydrologiccycle, including precipitation, evaporation, infiltration, and runoff. Use of
hydrologic variables and parameters for development, construction, and application ofanalytical models
for selected problemsin hydrology and waterresources. Lettergrading.

157M. Hydrology of Mountain Watersheds. (4) Fieldwork, threehours; laboratory, two hours;
outside study, onehour; one field trip. Requisite: course 150 or 157L. Advanced field-based course with
focusonstudy ofcatchment processes in snow-dominated and mountainous regions. Students measure
and quantify snowpack properties and watershedfluxes, investigate geochemical properties ofsurface and
groundwater systems,and classify mountain streams and flooding potential. Letter grading.

163. Introductionto Atmospheric Chemistry and Air Pollution. (4) Lecture,four hours; outside
study, eight hours.Requisites: course 153, Chemistry 20A,20B, Mathematics 31A,31B, Physics 1A, 1B.
Description ofprocesses affecting chemical composition oftroposphere: air pollutant
concentrations/standards, urban and regional ozone, aerosol pollution, formation/deposition ofacid
precipitation, fate ofanthropogenic/toxic/natural organic and inorganiccompounds, selected global

chemical cycle(s). Control technologies. Letter grading.

M165. Environmental Nanotechnology: Implicationsand Applications. (4) (Same as
Engineering M103.) Lecture,four hours; discussion, two hours; outside study, six hours. Recommended
requisite: Engineering M101. Introduction to potential implications of nanotechnology to environmental
systemsaswell as potential application of nanotechnology to environmental protection. Technical
contentsincludethreemultidisciplinary areas: (1) physical, chemical,and biological properties of
nanomaterials, (2) transport, reactivity, and toxicity of nanoscale materials in natural environmental
systems,and (3) use of nanotechnology for energy and waterproduction, plus environmental protection,
monitoring, and remediation. Letter grading.

M166. Environmental Microbiology. (4) (Same as Environmental Health Sciences M166.) Lecture,
four hours;discussion, two hours; outside study, six hours.Recommended requisite: course 153.
Microbial celland its metabolic capabilities, microbial genetics and its potentials,growth of microbes and
kinetics ofgrowth, microbial ecology and diversity, microbiology ofwastewater treatment, probing of
microbes, public health microbiology, pathogen control. Lettergrading.

Chemical Engineering

100. FundamentalsofChemicaland Biomolecular Engineering.(4) Lecture, four hours;
discussion,one hour; outside study, seven hours. Requisites: Chemistry 20B, 20L, Mathematics 32B (may
be taken concurrently), Physics 1A. Introduction to analysis and design ofindustrial chemical processes.
Material and energy balances. Introduction to programming in MATLAB. Letter grading.
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101A. TransportPhenomenal. (4) Lecture, fourhours; discussion, one hour; outside study, seven
hours. Requisites: Mathematics 33A, 33B. Corequisite: course 109. Introduction to analysis offluid flow
in chemical,biological, materials, and molecular processes. Fundamentals of momentum transport,
Newton law of viscosity, mass and momentum conservation in laminar flow, Navier/Stokes equations,

and engineering analysis offlow sy stems. Lettergrading.

101B. TransportPhenomenall: Heat Transfer. (4) Lecture, four hours; discussion,one hour;
outside study, seven hours. Enforced requisite: course 101A. Introduction to analysis ofheat transferin
chemical, biological, materials, and molecular processes. Fundamentals ofthermal energy transport,
molecular-level heat transfer in gases, liquids, and solids, forced and free convection, radiation, and

engineering analysis ofheattransfer in process systems. Letter grading.

101C. Mass Transfer. (4) Lecture, four hours; discussion, onehour;outsidestudy, seven hours.
Requisites: courses 100, 101B, 102B. Introduction to analysis of mass transfer in systems of interest to
chemical engineering practice. Fundamentals of mass species transport, Fick law of diffusion, diffusionin

chemically reacting flows, interphase mass transfer, multicomponent systems. Lettergrading.

102A. Thermodynamics|.(4) (Formerly numbered M105A.) Lecture, four hours; discussion, one
hour;outside study, seven hours. Requisites: Mathematics 33A, 33B. Introduction to thermodynamics of
chemical and biological processes. Work, energy, heat, and first law ofthermodynamics. Second law,
extremum principles,entropy, and free energy. Ideal and real gases, property evaluation.
Thermodynamics of flow systems. Applications offirstand second laws inbiological processes and living
organisms. Letter grading.

102B. Thermodynamics11.(4) (Formerly numbered102.) Lecture, four hours; discussion, onehour;
outside study, seven hours. Requisites: course 102A, Mathematics 33A, 33B. Fundamentals ofclassical
and statistical thermodynamics in chemical and biological sciences. Phase equilibriain single and
multicomponent systems. Thermodynamics ofideal and nonideal solutions. Chemical reaction equilibria.
Statistical ensembles and partition functions. Statistical thermodynamics ofideal gases. Intermolecular
interactionsand liquid state. Thermodynamics of polymersand biological macromolecules. Letter
grading.

106. Chemical Reaction Engineering. (4) Lecture,four hours; discussion, one hour; outside study,
sevenhours. Requisites: courses 100, 101C, 102B. Fundamentals of chemical kinetics and catalysis.
Introduction to analysis and design ofhomogeneous and heterogeneous chemical reactors. Letter grading.

113. AirPollution Engineering. (4) Lecture, four hours; preparation,two hours; outside study, six

hours. Requisites: courses 101C, 102B. Integrated approach to air pollution, including concentrations of

atmospheric pollutants, air pollution standards, air pollution sources and control technology, and
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relationship ofair quality to emission sources. Links air pollution to multimedia environmental
assessment. Letter grading.

C118. Multimedia Environmental Assessment. (4) Lecture, four hours; preparation, two hours;
outside study, six hours. Recommended requisites: courses 101C, 102B. Pollutant sources, estimation of
source releases, waste minimization, transport and fate of chemical pollutants in environment, intermedia
transfers ofpollutants, multimedia modeling ofchemical partitioning in environment, exposure
assessment and fundamentals of riskassessment, risk reduction strategies. Concurrently scheduled with
course C218. Letter grading.

C119. Pollution Preventionfor Chemical Processes. (4) Lecture,four hours;discussion, one hour;
outside study, seven hours. Requisite: course 108A. Sy stematic methods for design ofenvironment-
friendly processes. Development of methods at molecular, unit-operation, and network levels. Sy nthesis
of massexchange, heatexchange, and reactor networks. Concurrently scheduled with course C219. Letter
grading.

C140. Fundamentalsof Aerosol Technology. (4) Lecture, four hours; outside study, eighthours.
Requisite: course 101C. Technology of particle/gas systems with applications to gas cleaning, commercial
production offine particles, and catalysis. Particle transportand deposition, optical properties,
experimental methods, dynamics and control of particle formation processes. Concurrently scheduled
with course C240. Letter grading.

Earth, Planetary and Space Sciences

101. Earth’'sEnergy: Diminishing Fossil Resourcesand Prospectsfor Sustainable Future.
(4) Lecture,threehours;laboratory, two hours; two optional field trips. Preparation: one lowerdivision
atmospheric sciences, chemistry, Earth sciences,or physics course.Notopen for credit to students with
creditfor coursel01F. Earth’s energy resources (fossil fuels and alternatives) from Earth science and
sustainability perspective.P/NP or letter grading.

C113. Biologicaland Environmental Geochemistry. (4) Lecture,threehours. Requisites:
Chemistry 14Aand 14B (or 20A and 20B), Mathematics 3A, 3B,and 3C (or 31A and 31B). Recommended:
at leastone lower division Earth, planetary, and space sciences course. Intended for junior/senior life and
physical sciences students. Study ofchemistry of Earth’s surfaceenvironment and interplay between
biology, human activity, and geology. Introduction to origin and composition of Earth, including
atmosphere, crust, and hydrosphere. Examination ofhow these reservoirs are affected by biological cycles
and feedbacks to biological evolution and diversity. Local and global-scale movements ofbiologically
importantelements like carbon, nitrogen,and phosphorus. Concurrently scheduled with course C213.
P/NP or letter grading.
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Environment

M114. Soiland Water Conservation. (4) (Same as Geography M107.) Lecture,threehours;
discussion,one hour. Enforced requisite: Geography 1or 2 or Life Sciences1 or 3. Designed for
juniors/seniors. Systematic study of processes ofand hazards posed by erosion, sedimentation,
development, and pollution and techniques needed to conservesoil and maintain environmental quality.
Scopeincludes agriculture, forestry, mining,and other rural uses ofland. P/NP or letter grading.

M134. Environmental Economics. (4) (Same as Economics M134.) Lecture, threehours. Requisites:
Economics41lor Statistics12 or 13, and Economics 101 (may be waived with consent ofinstructor).
Introductionto majorideasinnatural resources and environmental economics, with emphasison
designing incentives to protect environment. Highlights important roleofusingempirical datato test
hypothesesabout pollution’s causes and consequences. P/NP or lettergrading.

M153. Introductionto Sustainable Architecture and Community Planning. (4) (Same as
Architecture and Urban Design CM153.) Lecture,threehours. Relationship ofbuiltenvironment to
natural environmentthrough whole systems approach, with focus on sustainable design of buildings and
planning ofcommunities. Emphasis on energy efficiency,renewable energy,and appropriate use of
resources, including materials, water, and land. Letter grading.

157. Energy, Environment,and Development. (4) Lecture, three hours. Requisites: Mathematics
3Aand 3B (or 31A and 31B), Physics 1A and 1B (or 6A and 6B). Introduction to basic energy conceptsand
examinationofrole ofvarious energy sources, energy conversion technologies, and energy policiesin
modern life. Analysisofimplications ofcurrent patterns ofenergy production and consumption for future
economic and environmental well-being. Integration of concepts and methods from physical and life
sciences, engineering, environmental science, economics, and public policy. Basic quantitative skills
providedto analyze and critique technical,economic, and policy choices to address challenge ofbalancing
economic growth and environmental sustainability. P/NP or lettergrading.

159. Life-Cycle Analysisof Sustainability Assessment. (4) Lecture, three hours. Requisites:
Mathematics 3Aand 3B (or 31A and 31B). Public discourse about current patterns of production and
consumptionofenergy, and goods and services morebroadly, suggest such patterns are environmentally
and economically unsustainable. Introduction to basic concept of life-cycleanalysis (LCA), including
analytical frameworks and quantitative techniques for sy stematically and holistically evaluating
environmental trade-offs presented by different alternatives. Focus on methodology of LCA to compute
various material inputs and environmental releases from all activities associated with life cycle (i.e., raw
material extraction, processing, end use, and disposal) of products or services. Discussion of strengths
and limitations of LCA as tool for decision making. Students perform life-cycle analysis ofone technology,
product, or service oftheir choice. P/NP or letter grading.
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166. Leadership in Water Management. (4) Lecture,threehours; discussion, one hour. Limited to
juniors/seniors. Examination ofwater quality and watersupply issues, including interactions between
scientific, technological, management, and policyissues. Invited experts, scholars,and practitioners
discussrelevantissuessuch as pollution, climate change, and water infrastructure. Emphasis on solutions
involving integrated water supply and wastewater sy stems. Leadership development through writing
instruction and negotiations and mediatraining. P/NP or lettergrading.

Environmental Health Sciences

C125. Atmospheric Transportand Transformations of Airborne Chemicals. (4) Lecture, four
hours. Preparation: one yearofcalculus, onecourse each in physics, organic chemistry, and physical
chemistry. Designed for science, engineering, and public health students.Role ofregional orlong-range
transport, and atmospheric lifetimes and fates ofairborne chemicals in phenomenasuch as
photochemical smog,acid deposition, stratospheric ozonedepletion, accumulation ofgreenhouse gases,
and regional and global distribution ofvolatile toxic compounds. Concurrently scheduledwith course
C225.P/NPor letter grading.

C152D. Propertiesand Measurementof Airborne Particles. (4) Lecture, four hours.
Preparation: one year each ofchemistry, physics, and calculus. Basic theory and application ofaerosol
science to environmental health, including properties, behavior, sampling, and measurement ofaerosols
and quantitative problems. Concurrently scheduled with course C252D. P/NP or letter grading.

Cl164. Fate and TransportofOrganic Chemicalsin Aquatic Environment. (4) Lecture, four
hours. Recommended requisites: Chemistry 14Aand 14B, or 20Aand 20B. Evaluation of how and where
and in what form and concentration organic pollutants are distributed in aquatic environments. Study of
mass transport mechanisms moving organic chemicals between phases, biological degradation and
accumulation, and chemical reactions. Effect of humic substances on these processes. Concurrently
scheduled with course C264. P/NP or letter grading.

Mechanical and Aerospace Engineering

103. Elementary Fluid Mechanics. (4) Lecture, four hours; discussion, two hours; outside study, six
hours. Requisites: Mathematics 32B, 33A, Physics 1B. Introductory coursedealing with application of
principlesofmechanicsto flow ofcompressible and incompressible fluids. Letter grading.

105A. Introduction to Engineering Thermodynamics. (4) (Formerly numbered M105A.) Lecture,
four hours;discussion, two hours; outside study, six hours. Requisites: Chemistry 20B, Mathematics 32B.
Phenomenological thermodynamics. Concepts ofequilibrium, temperature, and reversibility. First law
and conceptofenergy; second law and concept ofentropy. Equations ofstate and thermodynamic
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properties. Engineering applications ofthese principlesinanalysisand design ofclosed and open systems.
Letter grading.

105D. TransportPhenomena. (4) Lecture, fourhours; discussion, two hours; outside study, six
hours. Requisites: courses 103, 105A, Mathematics 32B, 33B. Transport phenomena; heat conduction,
mass species diffusion, convective heat and mass transfer, and radiation. Engineering applicationsin
thermal and environmental control. Letter grading.

133A.Engineering Thermodynamics. (4) Lecture, four hours; discussion, two hours; outside study,
six hours. Requisites: courses 103, 105A,105D. Applications ofthermodynamic principles to engineering
processes. Energy conversion systems. Rankine cycleand othercycles, refrigeration, psychrometry,
reactiveand nonreactive fluid flow systems. Letter grading.

136. Energy and Environment. (4) Lecture, four hours; outside study, eighthours. Requisite: course
105D. Recommended: courses 131A, 133A. Global energy use and supply, electrical power generation,
fossil fueland nuclear power plants, renewable energy such as hy dropower, biomass, geothermal, solar,
wind, and ocean, fuel cells, transportation,energy conservation, air and water pollution,global warming.
Letter grading.

150A. Intermediate Fluid Mechanics. (4) Lecture, four hours; discussion,one hour; outside study,
sevenhours. Requisites: courses 103,182A, Computer Science 31. Basic equations governing fluid motion.
Fundamental solutions of Navier/Stokes equations. Lubrication theory. Elementary potential flow theory.
Boundary layers. Turbulentflow in pipesand boundary layers. Compressible flow: normal shocks,
channel flowwith friction or heat addition. Letter grading.

150D. Fluid DynamicsofBiological Systems. (4) Lecture,four hours; outside study, eight hours.
Requisite: course 103. Mechanics ofaquatic locomotion; insect and bird flight aerodynamics; pulsatile
flowin circulatory system; rheology ofblood; transportin microcirculation; role offluid dynamicsin

arterial diseases. Letter grading.

174. Probability and Its Applications to Risk, Reliability,and Quality Control. (4) Lecture,
four hours; discussion, two hours; outside study, six hours. Introduction to probability theory; random
variables, distributions, functions ofrandom variables, models offailure ofcomponents, reliability,
redundancy, complex systems, stress-strengthmodels, fault treeanalysis, statistical quality control by
variablesand by attributes, acceptance sampling. Letter grading.

182A. Mathematicsof Engineering. (4) Lecture, fourhours; discussion, two hours; outside study,

six hours. Requisites: Mathematics 33A,33B. Methods ofsolving ordinary differential equationsin
engineering. Review of matrix algebra. Solutions of sy stems offirst-and second-orderordinary
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differential equations. Introduction to Laplace transforms and theirapplication to ordinary differential
equations. Introduction to boundary value problems. Letter grading.

182B. MathematicsofEngineering. (4) Lecture, fourhours; discussion, one hour; outside study,
sevenhours. Requisite: course 182A. Analytical methods for solving partial differential equations arising
in engineering. Separation ofvariables, eigenvalue problems, Sturm/Liouville theory. Development and
use of special functions. Representation by means oforthonormal functions; Galerkin method. Use of
Green’sfunctionand transform methods. Lettergrading.

182C. Numerical Methodsfor Engineering Applications. (4) Lecture, four hours; discussion, one
hour;outside study, seven hours. Requisites: course 182A, Computer Science 31.Recommended:
Electrical Engineering 103. Basic topics from numerical analysis having wide application in solution of
practical engineering problems, computer arithmetic, and errors. Solution oflinear and nonlinear
systems. Algebraiceigenvalue problem. Least-square methods, numerical quadrature, and finite
difference approximations. Numerical solution ofinitial and boundary value problems for ordinary and

partial differential equations. Letter grading.
Undergraduate Research Opportunities in Environmental Engineering
Students interested in participating in research inthe areaofenvironmental engineering are encouraged

to contactdirectly the faculty instructors ofthe environmental engineering courses to see what research
opportunities may be available.

Graduate Study in Environmental Engineering

Studentswishing to enter agraduate program in environmental engineering should plan to take several
additional courses. The following are the required preparatory courses for admission to the
Environmental Engineering Masters Degree program at UCLA:

Chemistry and Biochemistry 20A, 20B, 20L; Mathematics32A, 32B, 33A, 33B; Physics 1A/4AL, 1B;
Mechanical and Aerospace Engineering 103, 105A; Civil and Environmental Engineering 151 or 153. The
Chemistry and Biochemistry 14 A/B/BL series, and the Physics 6 A/Bseriesare alsoacceptable, butthe
Mathematics 3 A/Bseriesdoes not lead to the differential equations course 33B, so students are advised
to take the 31 A/Bseries. Any course thatincludes thermodynamicsisacceptable in place of MAE105A.
Note that MAE 103 and 105A,and CEE 151 and 153 are all acceptablerequirements for the Environmental

Engineering Minor.
Environmental Engineering Mastersdegreeprograms at universities other than UCLA should have

entrance requirements similar to those of UCLA, but studentsareencouraged to obtain information
specific to the schools to which they planto apply.
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Studentsinterested inenvironmental engineering careers shouldalso take the Fundamentals of
Engineering Exam (previously called the Engineer-in-Training Exam) - see http://ncees.org/exams/fe-

exam/. Students without an accredited Bachelor's Degree can take thisexam (in spite of what the website
implies). Once the Master’s Degree iscompleted thereis no issue aboutanon-engineering Bachelor’s
Degree and students caneventually proceed to obtain the Professional Engineers license.

Earth and Environmental Science Minor

About the Minor

Department of Earth Planetary and Space Sciences

Inthe Earth and Environmental Science minorstudents study the interaction ofthe solid Earth, oceans,
and atmospherewith human activities. The minor provides backgroundin Earth sciences thatis
especially appropriate for students intending to become Kthrough 12 teachers in Earth, physical, or life
sciences. Itmay also be ofinterestto students who plan careers in business, dentistry, environmental
sciences, government, journalism, law, medicine, or public health.

Where are they now?

Environmental science majors who graduated with this minor are now:

Jobs

e Staff Geologist- EGA Consultants

e Environmental Analyst - Sapphos Environmental, Inc.

e Senior Staff Scientist - Geosyntec Consultants (Engineering and Environmental Consulting)
e Account Supervisor-Havas (Analytics and Brand Marketing)

e Researchand Development Laboratory Coordinator - StemGenex

Graduate Programs

e MS in Marine Biology and Biological Oceanography - University of Washington
e MS in Watershed Science - Cal State Monterey Bay
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Department Contact Information/To Declare

LauriHolbrook
Student Affairs Officer
holbrook@epss.ucla.edu

Department ofEarth, Planetary and Space Sciences
3683 Geology Building
310-825-3917

Course Requirements

Entry Requirements

To enter the minor, students musthavean overall grade-pointaverageof2.0 or better. A minimum of20
upper division units applied toward the minorrequirements must be inaddition to unitsapplied toward
major or minor requirements inanotherdepartmentor program.Each minor course must be takenfora
letter grade, and students must havean overall grade-point averageof2.0 or better.

Additional preparation required: One course

e Mathematics3Cor32A OR
e Physics6Cor5Bor1COR
e Chemistry 14Cor 30A

Minor requirements (7 courses, 28 units, two course overlap permitted)

e FEarthand Space Sciences1,onecourse from5,13,15,0r61.
e Choosefive from:Earthand Space Sciences 101,112, C113,139,150, 153. Consult with the EPS Sci

Department for other applicable courses.

Course Descriptions

Earth Planetary and Space Sciences

1. Introductionto Earth Science. (5) Lecture, three hours; laboratory, two hours; field days. Not
opento studentswith credit for or currently enrolled in course 100. Elements of Earth science; study of
Earth materials; nature and interpretation ofgeologic evidence; study ofgeologic processes; historical
aspectsofgeology. Mandatory field tripsintroduce studentsto solving ofgeologic problemsin field. P/NP
or letter grading.
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5.Environmental Geology of Los Angeles. (4) Lecture, three hours; discussion, two hours; field
trips. Geologic hazardsand natural resources ofgreater Los Angeles region. Topicsinclude Los Angeles
geologichazards such as earthquakes, landslides, and floods; Southern California oil fields; gold and gem
miningin region;local beach processes; and Los Angeles water resource problems. Field tripsto San
Andreas fault, Californiaaqueduct, active landslides, and historicgold mines.P/NP or letter grading.

13. Natural Disasters. (5) Lecture, threehours; discussion, one hour; one field day. Global
urbanization together with historical demographic population shift to coastal areas, especially around
Pacific Ocean’s “Ring of Fire,” are placing increasingly large parts ofthis planet’s human population at
risk due to earthquakes, volcanos, and tsunamis. Global climatechange combines with variety ofgeologic
processesto create enhanced risks from catastrophic mass movements (e.g., landslides), hurricanes,
floods, and fires. Exploration of physical processes behind natural disasters and discussion ofhow these
natural events affect quality ofhuman life. P/NP or letter grading.

15. Blue Planet: Introduction to Oceanography. (5) Lecture, three hours; laboratory, two hours.

Notopenforcreditto studentswith credit for or currently enrolled in Ecology and Evolutionary Biology

25. General introduction to geological, physical, chemical, and biological processesand history of Earth’s
global oceansystem. P/NP or letter grading.

61. Geologic Maps. (4) Lecture, two hours; laboratory, threehours;five field days. Enforced requisite:
course 1.Planning, creation, and interpretation ofgeologic maps, including both practical and
philosophical problemsthatarise. Topographicand geologic mappinginfield. Interpretation of published
mapsin laboratory. P/NP or letter grading.

101. Earth’'sEnergy: Diminishing Fossil Resources and Prospectsfor Sustainable Future.
(4) Lecture,threehours;laboratory, two hours; two optional field trips. Preparation: one lower-division
atmospheric sciences, chemistry, Earth sciences,or physics course. Earth’senergy resources (fossil fuels
and alternatives) from Earth science and sustainability perspective. P/NP or lettergrading.

112. Structural Geology. (5) Lecture, threehours; laboratory, six hours. Requisites: courses 1, 61.
Recommended: course 51.Planar and linear structures at different scales in sedimentary, metamorphic,
andigneousrocks. Faultsand folds, their description, classification, and kinematicand dy namic analysis.
Deformation, strength, fracture, and rheological properties ofrocks. P/NP or lettergrading.

C113. Biological and Environmental Geochemistry. (4) Lecture,threehours. Requisites:
Chemistry 14Aand 14B(or 20A and 20B), Mathematics 3A, 3B,and 3C(or 31A and 31B). Recommended:
at least one lower-division Earth, planetary,and space sciences course. Intended for junior/senior life and
physical sciences students. Study of chemistry of Earth’s surfaceenvironment and interplay between
biology, human activity, and geology. Introduction to origin and composition of Earth, including
atmosphere, crust, and hydrosphere.Examination ofhow these reservoirs are affected by biological cycles
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and feedbacks to biological evolution and diversity. Local and global-scale movements ofbiologically
importantelementslike carbon, nitrogen,and phosphorus. Concurrently scheduled with course C213.
P/NP or letter grading.

139. Engineering and Environmental Geology. (4) Lecture, three hours; discussion,one hour.
Requisite:course 1 or 100. Recommended: course11l.Principles and practice ofsoil mechanicsand
foundation engineeringin light ofgeologic conditions, recognition, prediction, and control or abatement
of subsidence, landslides, earthquakes, and other geologic aspects of urban planning and subsurface
disposal ofliquids and solid wastes. P/NP or lettergrading.

150. Remote Sensing for Earth Sciences. (4) Lecture, three hours. Recommended requisites:
coursesl, 61. Designed for juniors/seniors and graduate students. Remote sensing related to development
of natural resources. Characteristics ofelectromagnetic spectrum and review ofremote sensing devices.
Applicability to land-useclassification, soil survey, urban studies, vegetation classification; emphasison
geologicinterpretation ofimagery. P/NP or letter grading.

153. Oceansand Atmospheres. (4) Lecture, three hours; discussion, one hour. Requisites:
Mathematics 31A, 31B, 32A, Physics 1A, 1B,and 1C (or 1AH, 1BH, and 1CH). Physicsand chemistry of
Earth’soceansand atmosphere;origin and evolution of planetary atmospheres; biogeochemical cycles,
atmospheric radiation and climate, energetics and dy namics ofoceanic and atmospheric circulation
systems.P/NPor letter grading.

Environmental Health Concentration

About the Minor

Environmental Health Sciences,Fielding School of Public Health

Research in Environmental Health Sciences focus on the effects ofbiological, chemical and physical
hazardsinthe environmenton human and ecosystem health, and the means ofmanaging these hazards.
Courseworkinpollutant sources, treatment, fate and management in the environment —soil, air, water,
including urban environments —and the effect these pollutants have on human health is the primary
focus ofthe courseworkinthis concentration.

SPECIAL NOTE: Unlike the other concentrations inthe Environmental Science major,Environmental
Health Sciencesis NOT a minor. Students completing this concentration will NOT receive anotationon
the transcriptor diploma. However,students who successfully complete the concentration have beenvery
successful professionally and especially in turning their experience intograduate school admissions. The
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EHS concentrationallows only thosefew in the Environmental Science major to participate incourses
thatare otherwiseonly available to graduate studentsin Public Health. A high level ofachievementin
these graduate level courses isimpressiveto graduate schools in Public Health and related fields, and
oftenyields strong recommendations from the faculty aswell. A highly motivated undergraduate who
doeswellinthis concentration will absolutely not be disadvantaged by the lackofaminoronhisor her
record.

Where are they now?

Environmental science majors who graduated with this concentration are now:
Jobs

e Assistant Environmental Services Specialist - City of San Jose

e Assistant SpecialistofAir Pollution Exposureand Epidemiology - UC Irvine

e Life Scientist-U.S. Environmental Protection Agency

e Senior Monitoring and Evaluation Advisor - Centers for Disease Controland Prevention

Graduate Programs

e MBA, Sustainable Management- Presido Graduate School
e MS in Infectious Disease Epidemiology - Harvard

e MS in Environmental Health - Harvard

e MPH - University of Minnesota, Twin Cities

Contact Information/To Declare the Concentration

Students declare the concentration at the I nstitute of the Environment and Sustainability SAO
Office.

Royce Dieckmann

Student Affairs Officer
rdieckmann@ioes.ucla.edu
2318 Life Science Building
310-206-9193

Make an appointment.
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Entry requirements
To enter the Environmental Health concentration, students must haveearned a B or better in Chemistry

14A,14B,14BL,14C(or 20A, 20B, 20L, 30A) and have an overall 3.0+ GPA in preparatory requirements

for the Environmental Science major.

Course Requirements

Additional preparation required: Choose one

e Chemistry 14Cor 30A, or
e Life Science 7C& 23L (or Life Science 3 &23L)

Concentration Requirements (6 courses,22-24 units,onecourseoverlap permitted)

e Environmental Health Sciences 100 and C135, or C185A and C185B

e Epidemiology 100

e Atleastthreefrom:Chemistry and Biochemistry 153A; Environmental Health Sciences C125,
C140,C152D,C157,C164,M166

Course Descriptions

Chemistry & Biochemistry

153A. Biochemistry: Introduction to Structure, Enzymes,and Metabolism. (4) Lecture, four
hours;discussion, onehour. Requisite: course 14Dor 30B, with grade of C- or better.Recommended: Life

Sciences 2, 3, 23L. Structure of proteins, carbohydrates, and lipids; enzy me catalysis and principles of
metabolism, including glycolysis, citricacid cycle, and oxidative phosphorylation. P/NP or lettergrading.

Environmental Health Sciences

100. Introduction to Environmental Health. (4) Lecture,threehours; discussion, one hour.
Preparation: one course each inchemistry and biology. Introduction to environmental health, including
coverage ofsanitary principles and chronicand acute health effects ofenvironmental contaminants. P/NP
or letter grading.

Cl125. Atmospheric Transportand Transformationsof Airborne Chemicals. (4) Lecture, four

hours. Preparation: one yearofcalculus, onecourse each in physics, organic chemistry, and physical
chemistry. Designed for science, engineering, and public health students.Role ofregional orlong-range
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transport, and atmospheric lifetimes and fates ofairborne chemicals in phenomenasuch as
photochemical smog,acid deposition, stratospheric ozonedepletion, accumulation ofgreenhouse gases,
and regional and global distribution ofvolatile toxic compounds. Concurrently scheduledwith course
C225.P/NPor letter grading.

C135. Environmental Policy for Science and Engineering. (4) Lecture, four hours. Limited to
senior undergraduate and graduate students. Examination oftheoretical underpinnings ofseveral major
typesofregulatory policy, aswell as practical issuesinvolved inimplementing and enforcing each.
Exploration ofselection and impact ofregulatory forms from variety ofdisciplines and viewpoints. Focus
ontraditional command and control regulation (including self-executing performance standards and
permitting), market-based regulation (such as emissions trading), remediation,and emerging regulatory
approachessuch as management-based regulation and alternativesassessment. Issues of complianceand
enforcement.Concurrently scheduled with course C235. P/NP or letter grading.

C140. FundamentalsofToxicology. (4) Lecture, four hours. Preparation: one courseeach in biology,
organic chemistry,and biochemistry. Essential aspects oftoxicology, with emphasis on human species.
Absorption, distribution, excretion, biotransformation, as well as basic toxicologic processes and organ
systems.Concurrently scheduled with course C240. Lettergrading.

C152D. Propertiesand MeasurementofAirborne Particles. (4) Lecture, four hours.
Preparation: one year each ofchemistry, physics, and calculus. Basic theory and application ofaerosol
science to environmental health, including properties, behavior, sampling, and measurement ofaerosols
and quantitative problems. Concurrently scheduled with course C252D. P/NP or letter grading.

C157. Risk Assessmentand Standard Setting. (4) Seminar, four hours. Requisites: course C140,
Epidemiology 100. Designed to provide students with opportunity to review scientific basis for association
of selected occupational and environmental exposures with disease. Special emphasis on critical
evaluations oflliterature. Attention specifically to interface ofscienceand regulatory standards.
Concurrently scheduled with course C257. P/NP or letter grading.

Cl164. Fate and TransportofOrganic Chemicalsin Aquatic Environment. (4) Lecture, four
hours. Recommended requisites: Chemistry 14Aand 14B, or 20Aand 20B. Evaluation of how and where
and in what form and concentration organic pollutants are distributed in aquaticenvironments. Study of
mass transport mechanisms moving organic chemicals between phases, biological degradation and
accumulation, and chemical reactions. Effect of humic substances on these processes. Concurrently
scheduled with course C264. P/NP or letter grading.

M166. Environmental Microbiology. (4) (Same as Civil Engineering M166.) Lecture,four hours;

discussion,two hours; outside study, six hours. Recommended requisite: Civil Engineering 153. Microbial
celland its metabolic capabilities, microbial genetics and its potentials, growth of microbes and kineticsof
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growth, microbial ecology and diversity, microbiology of wastewatertreatment, probing of microbes,
public health microbiology, pathogen control. Lettergrading.

C185A. Foundationsof Environmental Health Sciences. (6) Lecture, six hours. Preparation: one
year ofundergraduate biology and chemistry. Introduction to field ofenvironmental health sciences
designed for students pursuing MSdegrees. Examination ofseries oftopics relevant to science of
environmental health (e.g., population,agriculture/food, microbiology, energy, climate change, water,
waste, air) by introducing scientific basis from ecological perspectiveand describing how topics relate to
health on biochemical and molecular basis. Emphasis on scientific aspects offield, with focuson critique
of primary literature and quantitative approaches for examination oftopics to provide skills thatare

critical to perform research. Concurrently scheduled with course C200A. Letter grading.

C185B. Foundationsof Environmental Health Sciences for Public Health Professionals. (6)
Lecture, six hours. Preparation: one year ofundergraduate biology and chemistry. Introduction to field of
environmental health sciences designed for students pursuing M.P.H. degree in Environmental Health
Sciences. Examination ofseries oftopics that cover scientific principles offield, aswell as translation of
science to environmental health practice. Topics include physical,chemical, and biological hazards, as
wellas riskassessment and communication. Acquisition of skillsimportant for public health
professionals, such as application of scientific information to real-world problems and ability to
communicate effectively with different stakeholders.Concurrently scheduled with course C200B. Letter
grading.

Epidemiology
100. PrinciplesofEpidemiology. (4) Lecture, four hours; discussion, two hours. Preparation: one
full biological sciences course. Notopen for credit to students with creditfor course 200A, 200B, or 200C.

Introductionto epidemiology, including factors governing health and disease in populations. Letter
grading.

Environmental Systems and Society Minor

About the Minor

| nstitute of the Environment and Sustainability

The Environmental Systems and Society minor is designedfor students who wish to augment their major
program ofstudy with courses addressing the relationships between environmental science and
associated social and political issues. The minor seeks to impartadeeper understanding ofenvironmental
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systemsrelated to air, land, waterand biological resources. A main goal ofthe program isto provide
studentswith afoundation for sound decision making asaprofessionaland acitizen. Coursework focuses
primarily inthree areas: environmental policy and regulations; environmental management, particularly
in the context ofeconomics and business management; and sustainability practices and implementation.

Where are they now?

Environmental science majors who graduated with this minor are now:
Jobs

e Facilities Associate - Los Angeles Cleantech Incubator (LACI)
e Co-Founderand CEO - SEED Consulting Group

e Associate, CarbonProjects - 3Degrees Group

e Google Maps Community Manager - Google

e Socialand Community Program Manager-Y ouTube

e Regulatory Analyst- California Public Utilities Commission

e Real Time Asset Manager - Pacific Gas and Electric

e Environmental Scientist - SWAPE (Environmental Consulting)

e Energy Engineer - ARUP (Environmental Consulting)
Graduate Programs

e MSin Global Medicine -USC

e MBA -UC Irvine

e MBA - Presidio Graduate School
e MPH - Harvard

e J.D.- NYUSchoolofLaw

Department Contact Information/To Declare

To enter the Environmental Systems and Society minor, students must be in good academic
standing (2.0 grade-point average) and file a petition at the I nstitute of the Environment SAO
Office, Life Science 2308. All minor courses must be taken for a letter grade, with an overall
grade-point average of 2.0 or better.

Make an appointment.
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Course Requirements

Note: The courseslisted here are asubset ofthose officially listed for the Minor, Environmental Science
majors must follow these specific course requirements:

Additional preparationrequired: Chooseone

e Chemistry 14Cor 30 A, or

e Mathematics 3C or 32A, or

e Physics6C or 1C, or

e Life Science 3 & 23L or Life Science 7C & 23L, or
e Earth Planetary and Space Sciences 1

Minor requirements (7 courses, 28-30 units, two course overlap permitted)
e SevencoursesfromEnvironment: M109, M111,121, M130, M132,M133, M134, M135, M137, 150,
M153,M155,157, 159,160, M161,162,163, M164, 166, M167,186

e The ESLP 185 series (185A, plus185Bor 185Ctakeninwinter and spring)isan acceptable

substitute for one UDelective.

Course Descriptions

Environment

M109. Human Impacton Biophysical Environment: What Science Has Learned. (4) (Same
as Geography M109.) Lecture,threehours; reading period, one hour.Designed for juniors/seniors.
Examination ofhistory, mechanisms, and consequences ofinteractions between humansand
environment. Explorationin depth ofthree thematic topics (deforestation, desertification, and
greenhouse gasincrease and ozone depletion) and four major subjects (soil, biodiversity, water, and
landforms). P/NP or letter grading.

M111l. Earth and ItsEnvironment. (4) (Same as Atmospheric and Oceanic Sciences M100.) Lecture,
three hours. Overview of Earth as system ofdistinct, yet intimately related, physical and biological
elements. Origins and characteristics ofatmosphere, oceans, and land masses. Survey of history of Earth
and of life on Earth, particularly in relationto evolution of physical world. Consideration ofpossibility of
technological solutionsto global environmental problems using knowledge gainedduring course. Letter
grading.

96



121. ConservationofBiodiversity. (4) Lecture,threehours; discussion, two hours. Notopen for
creditto studentswith credit for Ecology and Evolutionary Biology 116. Examination ofinterrelation of
natural bioticand human systems. Description ofdistribution of biodiversity and natural processes that
maintainit. Critical analysis ofvarious levels of threats and multidimensional challenges required for
mitigating threats. Letter grading.

M130. Environmental Change. (4) (Same as Geography M131.) Lecture, threehours; reading period,
one hour. Designed for juniors/seniors. Examination of natural forces producing environmental changes
over pasttwo millionyears. How present landscapereflects past conditions. Effects ofenvironmental
change onpeople. Increasing importanceofhuman activity inenvironmental modification. Focuson

impactofnatural and anthropogenicchanges onforests. P/NP or letter grading.

M132. Environmentalism: Past,Present,and Future. (4) (Same as Geography M115and Urban
Planning M165.) Lecture,threehours; discussion, one hour. Exploration ofhistory and origin ofmajor
environmental ideas, movements or countermovements they spawned, and new and changing nature of
modernenvironmentalism. Introduction to early ideas ofenvironment, how riseofmodern sciences
reshaped environmental thought, and how this was later transformed by 19th-century ideas and rise of
American conservation movements. Review ofpolitics of American environmental thought and
contemporary environmental questions as they relate to broader set of questions about nature of
development, sustainability,and equity in environmental debate. Exploration ofissuesin broad context,
including global climate change, rise of pandemics, deforestation, and environmental justice impacts of
war. Letter grading.

M133. Environmental Sociology. (4) (Same as Society and Genetics M133and Sociology M115.)
Lecture, three hours; discussion, one hour. Relationship between society and environment. Analysis in
detail ofinterrelations between social factors (such as class, race,gender, and religion) and environmental

factors (suchas pollution, waste disposal, sustainability, and global warming). P/NP or lettergrading.

M134. Environmental Economics. (4) (Same as Economics M134.) Lecture, threehours. Requisites:
Economics4lor Statistics12 or 13, and Economics 101 (may be waived with consent of instructor).
Introductionto major ideasinnatural resources and environmental economics, withemphasison
designingincentives to protect environment. Highlights important roleofusingempirical datato test
hypotheses about pollution’s causes and consequences. P/NP or lettergrading.

M135. CaliforniaSustainable Development: EconomicPerspective. (4) (Same as Public Policy
M149 and Urban Planning M163.) Lecture,threehours. Examination ofspecificenvironmental challenges
that Californiafaces. Microeconomic perspective used, with special emphasis onincentives of polluters to
reduce theirpollutionand incentives oflocal, federal,and state government to address these issues. Focus
onmeasurementand empirical hypothesis testing. P/NP or letter grading.

97



M137. Historical Geography of American Environment. (4) (Same as Geography M137.)
Lecture, three hours. Designed for juniors/seniors. Study of systematic changes ofnatural environmentin
U.S. during historical time, with emphasis on interplay between and among natural factors ofclimate,
soils, vegetation, and landforms, and human factors of settlement, economic activity, technology, and
cultural traits. P/NPor lettergrading.

150. Environmental Journalism, Science Communications,and New Media. (4) Lecture,
three hours. Introduction to environmental journalism, science communications, and new media,
including weekly guest lectures by prominent successful practitionersinwide variety of media. Focuson
technologies, methods, genres, and theories of communicating environmental challenges, exploring
solutions, and engaging publicin newspapers, television, radio, movies,online, on mobiledevices, and
through social media. Discussion of possibilities and limitations ofdifferent mediaand importance of
communications for environmental science, policy, public understanding, and individual decision making.
Production by students ofenvironmental communications in variety of media. P/NP or letter grading.

M153. Introductionto Sustainable Architecture and Community Planning. (4) (Same as
Architecture and Urban Design CM153.) Lecture,threehours. Relationship ofbuiltenvironment to
natural environmentthrough whole systems approach, with focus on sustainable design ofbuildings and
planning ofcommunities. Emphasis on energy efficiency, renewable energy,and appropriate use of
resources, including materials, water, and land. Letter grading.

M155. Energy in Modern Economy. (4) (Same as Physics M155.) Lecture, three hours. Requisites:
Mathematics 3Aand 3B (or 31A and 31B), Physics 1A and 1B (or 6A and 6B), Statistics12 or 13.
Examination of physics ofenergy, history ofenergy development, and role thatenergy playsinour
economy, particularly in transportation and power grid. Prospects for decreasing availability offossil fuels
and impactofglobalwarmingonenergy development. Currentand potential futuregovernmentand

social responsesto energy issues. P/NP or letter grading.

157. Energy,Environment,and Development. (4) Lecture, three hours. Requisites: Mathematics
3Aand 3B (or 31A and 31B), Physics 1A and 1B (or 6A and 6B). Introduction to basic energy conceptsand
examination ofrole ofvarious energy sources, energy conversion technologies, and energy policiesin
modern life. Analysisofimplications ofcurrent patterns ofenergy production and consumption for future
economic and environmental well-being. Integration ofconcepts and methods from physical and life
sciences, engineering, environmental science, economics, and public policy. Basic quantitative skills
providedto analyze and critique technical,economic, and policy choices to address challenge ofbalancing
economic growth and environmental sustainability. P/NP or lettergrading.

159. Life-Cycle Analysisfor Sustainability Assessment. (4) Lecture,threehours. Requisites:

Mathematics 3Aand 3B (or 31A and 31B). Public discourse about current patterns of production and
consumptionofenergy, and goods and services morebroadly, suggest such patterns are environmentally
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and economically unsustainable. Introduction to basic concept of life-cycleanalysis (LCA), including
analytical frameworks and quantitative techniques for sy stematically and holistically evaluating
environmental trade-offs presented by different alternatives. Focus on methodology of LCA to compute
various material inputs and environmental releases from all activities associated with life cycle (i.e., raw
material extraction, processing, end use, and disposal) of products or services. Discussion of strengths
and limitations of LCA as tool for decision making. Students perform life-cycle analysis ofone technology,
product, or service oftheir choice. P/NP or letter grading.

160. Topicsin Environmental Economicsand Policy. (4) Seminar, three hours. Requisite:
Statistics 12 or 13. Examination ofintersection ofenvironmental economics and policy, with focuson
testing policy-relevant environmental hy potheses using economics research approach. Invited scholars
present research aimed atyielding policy-relevant resultsonvarious topics such as climatechange,
pollution, and transportation.P/NP or letter grading.

M161. Global Environmentand World Politics. (4) (Same as Political Science M122B.) Lecture,
three or four hours; discussion,one hour (when scheduled). Recommended requisite: Political Science 20.
Politicsand policy ofmajor global environmental issues such as climate change, integrating law, policy,
and political science perspectives. P/NP or letter grading.

162. EntrepreneurshipandFinance for Environmental Scientists. (4) Lecture, three hours;
discussion,one hour. Focus on key entrepreneurial and financial concepts, with emphasis onapplications
thatare vital for implementing environmental solutions in private, public,and nonprofit settings. Topics
include basic elements offinance, projectevaluation, financial planning, and marketing. Development of
entrepreneurial skills to recognizeopportunity and transferideasinto viable projects that are betterfor
environment and that benefit peopleand communities. Case studies used to equipstudents with tools
necessary to successfully execute environmental goals and objectives. P/NP or lettergrading.

163. Businessand Natural Environment. (4) Lecture, three hours. Examination ofrole ofbusiness
in mitigating environmental degradation and incentives to be more environmentally responsive.
Emphasison corporate strategies that deliver valueto shareholders while responding to environmental
concerns. P/NPor letter grading.

M164. Environmental Politicsand Governance. (4) (Same as Urban Planning M160.) Lecture,
three hours. Environmental planning is more than simply finding problems and fixing them. Each policy
must be negotiated and implemented within multiple, complex systems ofgovernance. I nstitutions and
politics matter deeply. Overview ofhow environmental governance works in practice and how it might be
improved. Lettergrading.

166. Leadership in Water Management. (4) Lecture, threehours; discussion, one hour. Limited to
juniors/seniors. Examination ofwater quality and watersupply issues, including interactions between
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scientific, technological, management, and policyissues. Invited experts, scholars,and practitioners
discussrelevantissuessuch as pollution, climate change, and water infrastructure. Emphasis on solutions
involving integrated water supply and wastewater sy stems. Leadership development through writing
instruction and negotiations and media training. P/NP or lettergrading.

M167. Environmental Justice through Multiple Lenses. (4) (Same as Urban Planning M167.)
Lecture, three hours. Examination ofintersection between race,economicclass, and environmentin U.S.,
with focusonissuesrelated to social justice. Because environmental inequality is highly complex
phenomenon, multidisciplinary and multipopulation approach taken, using alternative ways of
understanding, interpreting, and taking action. P/NP or lettergrading.

185B. Sustainability Action Research.(2) Lecture, two hours; fieldwork, four hours. Investigation
of issuesofcampus sustainability, including energy efficiency, transportation, waste stream management,
sustainable food practices, and more by student research to generate coalition of student researchers that,
together with faculty members and UCLA staff, strive to make UCLA more sustainablecommunity. May

be repeated for credit. Letter grading.

185C. Sustainability Action Leaders. (3) Seminar, two hours; fieldwork, six hours. Students lead
research teamsto investigate issues of campus sustainability, including energy efficiency, transportation,
waste stream management, sustainablefood practices,and more to generate coalition ofstudent
researchers that, together with faculty members and UCLA staff, strive to make UCLA more sustainable

community. May be repeated for credit. Letter grading.

186. Comparative Sustainability Practicesin Local/Global Settings. (4) Fieldwork, four
hours. Guided fieldworkand comparative analysis used to assess local sustainability practices and policies
in diverse regional or international settings. Emphasis on comparing role oflocal and regional culture.
geography, economicclimate, and governmental policies on sustainability awareness and practices. Use of
observations, interviews, and unobtrusive measures to documentand analyzerole and influence of
local/global context on sustainability behaviorofindividuals,small businesses, and otherinstitutions in
everyday life. Letter grading.
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Geography/Environmental Studies Minor

About the Minor

Department of Geography

The Geography/Environmental Studies minorisintended for students interested in environmental issues
and emphasizes asystems approach to gaining acausal understanding of major environmental problems
facingour society and the world at large. The unigueness ofthe minor liesin its geographical perspective
onthe impact, atvarious geographical scales, ofhuman activity on natural systemsand onthe
implicationsofglobal environmental change on local, regional, and global human systems.

Where are they now?

Environmental science majors who graduated with this minor are now:

Jobs

e Associate - Energy Innovation: Policy and Technology LLC

e Associate - Environmental Science Associates (Environmental Consulting)

e Researcher - University of Washington, School of Environmental and Forestry Sciences

e Experiential Education Instructor - Oakley School

e Utility Specialist, Originationand Power Supply - San Francisco Public Utilities Commission
e Environmental Scientist/Sustainability Consultant - U.S. Green Chamber of Commerce

e Americorps Watershed Stewards Project Member - CA Department of Fishand Game

e Environmental Planner/Deputy Project Manager- AECOM (Environmental Consulting)

Graduate Programs

e Law School-UC Hastings College of Law
e MS in Sustainability Management - Columbia University
e MESM - Bren School ofEnvironmental Management

Department Contact Information/To Declare

Uponcompletion (withagrade of C or higher) ofany one Geography courseapplicable to the minor,
studentscandeclarethe minorin person atthe Geography Department Advising Office, 1255 Bunche Hall
with the Geography Department SAO.
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NaylaHuq
Student Affairs Officer
nayla@aqgeoqg.ucla.edu

Department ofGeography
1255Bunche Hall
310-825-1166

Course Requirements

Entry Requirements

To enter the Geography/Environmental Studies minor, students must have an overall grade-point average
of 2.0 or betterand file apetitionin the Geography Department Advising Office, 1255 Bunche Hall.
Coursesshould be selected in consultation with the departmental adviser. At leastthreeofthe five upper
divisioncourses must be taken inresidence at UCLA. Allminor courses must be taken for aletter grade.

Additional preparation required: One course chosen from

e Chemistry 14Cor30A

e Mathematics3Cor 32A

e Physics5Bor1Cor6C

e Life Science7C&23LorLS3 & 23L
e EarthPlanetary and Space Sciences 1

Minor requirements (7 courses, 30 units, two-course overlap possible)

e Geography5AND

e Chooseonefrom:Geography1,2,3,4,0r6 AND

e Choosethreefrom:Geography M106,M107,M109, 110, 113,114, M115,116,120,121,122,123,
124,125,126,M127,M128,129,M131,132,135,136, M137,159C, 159D, 159EAND

e Two additional upper division Geography courses, excluding those from the preceding listand
courses 190-199. GEOG 191 (Variable Topics) may count towards the minor. For which category,
contactthe Academic Counselor. One IndependentResearch class (Geog 199) may apply towards
the Minor (must be taken as a 4 unit, letter graded course).

(Crossed outcourses have been discontinued by the department offering them; they apply ifthey have
beentakenbutwillnotbe available in the future).
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Course Descriptions

Geography

1. Earth’sPhysical Environment. (5) Lecture, three hours; laboratory,two hours. Study ofEarth’s
physical environment,with particular reference to natureand distribution oflandforms and climateand

their significanceto people. P/NP or letter grading.

2.Biodiversity in Changing World. (5) Lecture, three hours; discussion, two hours. Biogeographic
exploration ofplantand animal diversity and conservation issues on continents and islands around world.
Study of physical, biotic, and human factors responsible for evolution, persistence,and extinction of
speciesand ecological communities. Analysis ofeffectsofhuman activity. P/NP or lettergrading.

3.Cultural Geography. (5) Lecture, three hours; discussion, two hours. Introduction to cultural
geography ofmodernworld, with examination ofkey concepts ofspace, place, and landscape as these
have shaped and been shaped by connections between societies and their natural environments.
Examplesfromvariety oflandscapes and places since 1800 and especially from Los Angeles region. P/NP
or letter grading.

4. Globalization: Regional Developmentand World Economy. (5) Lecture,threehours;
discussion,one hour. Economic geography explores spatial distribution ofall forms of human productive
activity at number ofgeographical scales—local, regional, national, and global. Key theme isimpact of
increasingly powerful global economic forces on organization ofproduction. P/NP or lettergrading.

5. People and Earth’sEcosystems. (5) Lecture,threehours; laboratory, twohours. Exploration of
waysinwhich humanactivity impacts natural environment and how modification ofenvironment can
eventually have significant consequences for human activity. Examination, using casestudies, ofreal
environmental problemsthat confrontus today. P/NP or letter grading.

6. World Regions: Conceptsand Contemporary Issues. (5) Lecture, three hours; discussion, two
hours. Interdisciplinary and historical approach to modern peoples, their differences inwealth or poverty,
and their local originsoffood production. Briefintroduction to physical geography and biogeography of
eachregion. Discussion ofeach region’s peoples, languages, foods, prehistories, and histories. Letter
grading.

100. PrinciplesofGeomorphology.(4) Lecture, three hours; reading period, one hour. Requisite:
course 1.Recommended: course 100A. Study of processes that shapeworld’s landforms, with emphasis on
weathering, mass movement and fluvial erosion, transport, deposition; energy and material transfers;
space and time considerations. P/NP or letter grading.
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101. Coastal Geomorphology. (4) Lecture, threehours; reading period, onehour. Requisite: course 1.
Recommended: course 101A. Study oforiginand development ofcoastal landforms, withemphasison
pastand present changes, hydrodynamic processes, sediment transfers, and such features as beaches,
estuaries, lagoons, deltas, wetlands, dunes, seacliffs, and coral reefs, together with coastal zone

management. P/NPor lettergrading.

102. Tropical Climatology. (4) Lecture, three hours. In-depth exploration ofdevelopment of tropical
climate, with special referenceto hurricanes, ENSO, and monsoons. Examination ofhumaninteraction
with tropical climate processes and human-induced climatechangein tropics. Use ofclimatological
informationto foster soundenvironmental management ofclimate-related resourcesintropics. P/NPor

letter grading.

104.Climatology. (4) Lecture,threehours; reading period, one hour. Designed for juniors/seniors.
Examination of many relations between climate and world of man. Application ofbasic energy budget
concepts to microclimates ofrelevanceto ecosystems ofagriculture, animals, man, and urban places.

P/NP or letter grading.

105. Hydrology. (4) Lecture, three hours. Requisites: course 104, Statistics 12. Role ofwater in
geographicsystems: hydrologic phenomenainrelation to climate, landforms, soils, vegetation, and
cultural processes and impacts on landscape. Field projects required.P/NP or letter grading.

M106. Applied Climatology: PrinciplesofClimate Impacton Natural Environment. (4)
(Same as Atmosphericand Oceanic Sciences M106.) Lecture, threehours; discussion, one hour. Designed
for juniors/seniors. Exploration ofknowledge and tools to solve complex problems in contemporary
applied climatology, including current practices, influence ofclimateon environment,and human
influence onchanging climates. P/NP or lettergrading.

M107. Soiland Water Conservation.(4) (Same as Environment M114.) Lecture, threehours;
discussion,one hour. Enforced requisite: course 1 or 2 or Life Sciencesl or 3. Designed for
juniors/seniors. Systematic study of processes ofand hazards posed by erosion, sedimentation,
development, and pollution and techniques needed to conservesoil and maintain environmental quality.
Scopeincludes agriculture, forestry, mining,and other ruraluses ofland. P/NP or letter grading.

108. World Vegetation. (4) Lecture, threehours; reading period, one hour. Designed for
juniors/seniors. Characteristics, distribution, environmental and cultural relationships ofworld’s
principal vegetation patterns. P/NP or letter grading.

M109. Human Impacton Biophysical Environment: What Science Has Learned. (4) (Same
as Environment M109.) Lecture, threehours; reading period, one hour. Designed for juniors/seniors.

Examination ofhistory, mechanisms, and consequences ofinteractions between humans and
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environment. Explorationin depth ofthree thematic topics (deforestation, desertification, and
greenhouse gasincrease and ozone depletion) and four major subjects (soil, biodiversity, water, and
landforms). P/NP or letter grading.

110. Populationand Natural Resources. (4) Lecture, three hours; reading period,one hour.
Designed for juniors/seniors. Examination ofdebate about environmental change and ability of planet to
maintain growing population. Introduction and evaluation ofbasic demographic processes in context of
food production, energy use, and environmental degradation. Discussion of major debates about use of
resourcesincontextofincreasing populationindeveloping countries and decreasing populationin
Westerncountries. P/NPor letter grading.

111. Forest Ecosystems. (4) Lecture,threehours; field trips. Requisite: course 2 or Life Sciences 1.
Designed for juniors/seniors. Evaluation ofecological principles as they apply to forests. Emphasison
constraints of physical environment, biotic interactions, succession, disturbances,and long-term
environmental change.P/NP or letter grading.

112. Analytical Animal Geography. (4) Lecture, three hours. Requisites: courses 1,2 or Life Sciences
1, Statistics 12. Designed for juniors/seniors. Analysis of processes ofexpanding and contracting
distribution areas. Focusonisland biogeography and itsimplications for biodiversity trendsin natural
and anthropogenicenvironments. P/NP or lettergrading.

113. Humid Tropics. (4) Lecture,threehours. Requisite: course 2 or 5 or Life Sciences 1. Designed for
juniors/seniors. Examination ofhumid tropics, with emphasis on rainforests, their ecological principles,
and forms of land use. Letter grading.

114. Africaand African Diasporain Americas. (4) Lecture,threehours. Designed for
juniors/seniors. Historical-geographical examination of Africa’s rolein Americas, withemphasison
environment, agriculture,food systems,and medicinal crops. P/NP or letter grading.

M115. Environmentalism: Past,Present,and Future. (4) (Same as Environment M132 and Urban
Planning M165.) Lecture,threehours; discussion, one hour. Exploration ofhistory and origin ofmajor
environmental ideas, movements or countermovements they spawned, and new and changing natureof
modernenvironmentalism. Introductionto early ideas ofenvironment, how riseofmodern sciences
reshaped environmental thought, and how this was later transformed by 19th-century ideas and rise of
American conservation movements. Review of politics of American environmental thoughtand
contemporary environmental questions as they relate to broader set ofquestions about natureof
development, sustainability,and equity in environmental debate. Exploration ofissuesin broad context,
including global climatechange, rise of pandemics, deforestation, and environmental justice impacts of

war. Letter grading.
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116. BiogeographyofPlantand Animal Invasions. (4) Lecture, threehours; reading period, one
hour. Requisite:course 1 or 2or5. Examination oftheories and examples ofinvasion of new
environments by plants and animals introduced through natural processes or by human activity. P/NP or
letter grading.

M117. Ecosystem Ecology. (4) (Same as Ecology and Evolutionary Biology M131.) Lecture, three
hours;field trips. Enforced requisite: course 1 or Life Sciences 2. Designed for juniors/seniors.
Developmentofprinciples ofecosystem ecology, with focus on understanding links between ecosystem
structure and function. Emphasis on energy and water balances, nutrient cycling, plant-soil-microbe
interactions, landscape heterogeneity, and human disturbance to ecosystems. P/NP or letter grading.

118. Medical Geography.(4) Lecture, three hours; reading period, one hour. Requisite: course 5.
Examination of patterns of population/place/disease interactions and some effects ofchange and
developmentondisease etiology and problems ofhealthcare. P/NP or letter grading.

119. Biophysical and Social Transformationsin NorthernRegions. (4) Lecture,threehours.
Enforced requisite: course 5. Substantial transformation ofworld’s northern high latitudes due to climate
change, natural resourcedevelopment, and key demographictrends in 21st century.Climate models
projectrising mean air temperatures and precipitation, and less sea-icecoverin Arctic Ocean, consistent
with field observations ofrising river flows, shrinking glaciers, and thawing permafrost. Ability of
northernsocietiesto reactto these phenomenaisshaped by new legal frameworks, like aboriginal land-
claimsagreementsin North America,and resource economics, like oiland gas industry in West Siberia.
Eight northern countries (including U.S.) face array ofchallenges and opportunities ranging from species
extinctionsto increased viability ofshipping lanes. Major cities like Vancouver and Helsinkiare becoming
highly desiredplacesto live, emigrate, and work. Blending of principles of human and biophysical
geography to gain new understanding ofnorthern quarter of planet, placed within broader global context.

Letter grading.

122. Wildlife Conservationin Eastern and Southern Africa. (4) Lecture, three hours; reading
period, one hour. Requisite: course 5. Designed for juniors/seniors. Analysis oftropical ecosystems of
eastern Africa, including wildlife communities, vegetation, climate,and human impact. Discussion of
national park systems and their natural and anthropogenicecological dynamics. P/NP or letter grading.

123. Bioresource Management. (4) Lecture, three hours. Requisites: courses 2, 5. Recommended:
Statistics 12. Designed for juniors/seniors. Theory and practice of management and conservation of
bioresources. Introduction to wildlife management, endangered species conservation,and design and
maintenance of National Parks and ecological reserves. P/NP or lettergrading.

124. Environmental Impact Analysis. (4) Lecture, three hours. Preparation: two environmental
studies cluster courses. Requisite: Statistics 12. Introduction to interdisciplinary analysis oflocal and
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regional impacts onenvironmental systems. Evaluation of state and federal concepts for analysis of
environmental impact.P/NP or letter grading.

125. Health and Global Environment. (4) Lecture, three hours; reading period, one hour. Impact of
environmentand lifestyle onindividual health examined from geographical perspective, with examples

fromboth developed and developing countries. P/NP or letter grading.

126. Geography of Extinction. (4) Lecture, three hours; reading period, one hour. Requisite: course
5. Designed for juniors/seniors. Geographic and taxonomic survey and analysis of biotic extinctions over
past15,000years. Identification ofextinction factors and pathways through case studies ofextinctand
endangered speciesand communities. P/NP or letter grading.

M127. Soilsand Environment. (4) (Same as Ecology and Evolutionary Biology M127 and
Environment M127.) Lecture, three hours; discussion, one hour;field trips. General treatment ofsoils and
environmental implications: soil development, morphology, and worldwidedistribution ofsoil orders;
physical, chemical, hydrologic, and biological properties; wateruse, erosion, and pollution; management
of soilsasrelated to plantgrowth and distribution. P/NP or letter grading.

M128. Global Environmentand Development: Problemsand Issues. (4) (Same as Urban
Planning CM166.) Lecture,threehours; discussion, one hour. Designed for juniors/seniors. Questions of
population, resource use, Third World poverty,and environment. Analysisofglobal economic
restructuring and its connections to changing organization of production and resulting environmental

impacts. Case studies from Africa, Latin America, Asia,and U.S. P/NP or letter grading.

129. Seminar: Environmental Studies. (4) Seminar, threehours; reading period, two hours.
Preparation: one course each from natural and human sy stems cores, threeenvironmental studies cluster
courses. Limited to seniors. Qualitative/quantitative analysis of problems associated with rational
protectionand use ofselected environmental systems (urban, rural, forest,desert, coastal, water, soil, or

others). P/NPor letter grading.

130. Geographical Discovery and Exploration. (4) Lecture, threehours; reading period, onehour.
Requisites: courses 1, 3. Designed for juniors/seniors. Survey of history ofexploration from earliest times
to modern, withemphasison period from Marco Polo to present. P/NP or lettergrading.

M131. Environmental Change. (4) (SameasEnvironmentM130.) Lecture, three hours; reading
period, one hour. Designed for juniors/seniors. Examination of natural forces producing environmental
changesover past twomillionyears. How present landscape reflects past conditions. Effects of
environmental change on people. Increasing importanceofhuman activity inenvironmental
modification. Focus onimpact of natural and anthropogenic changes on forests.P/NP or letter grading.
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132. Food and Environment. (4) Lecture, threehours. Designed for juniors/seniors. Thematic
orientationto food systemsand theirrole inenvironmental and cultural transformations. P/NP or letter
grading. Partofthe “Environmental Cluster” courses.

133. Cultural Geography of Modern World. (4) Lecture, three hours; reading period, one hour.
Designed for juniors/seniors and graduate students. Historical and structural approach to cultural
geography ofmodernworld system, with particularemphasis on structure and functioning ofitscore,
semi-periphery, and periphery. P/NP or letter grading.

135. African Ecology and Development. (4) Lecture, three hours; discussion, one hour. Designed
for juniors/seniors.Overview of contemporary ecological and development issues in sub-Saharan Africa.
P/NP or letter grading.

M137. Historical Geography of American Environment. (4) (Same as EnvironmentM137.)
Lecture, three hours. Designed for juniors/seniors. Study of systematic changes ofnatural environmentin
U.S. during historical time, with emphasis on interplay between and among natural factors of climate,
soils, vegetation, and landforms, and human factors of settlement, economic activity, technology, and
cultural traits. P/NPor lettergrading.

138. Place, Identity,and Networked World. (4) Lecture, three hours; reading period,one hour.
Communications technologies, such as personal computers and I nternet, seem to be connected to
dramatic changesinidentities of people, groups, and places. Exploration ofthose changes and their
implicationsfor social institutions and humanvalues and practices. P/NP or lettergrading.

139. Japan in World: Culture,Place,and Global Connections. (4) Lecture, three hours; reading
period, one hour. Focus on questions ofculture and place in Japan. Exploration ofways thatthese
guestions—and Japan itself—have been shapedby historical and contemporary interactions involving
peopleinboth Japanandother partsofworld. P/NPor lettergrading.

140. Political Geography. (4) Lecture, threehours; reading period, onehour.Designed for
juniors/seniors. Spatiality of political activity, spatial constitution of political power, control over space as
central component to political struggles. Studies at local, national, state, and global scales. P/NP or letter
grading.

141. UnevenDevelopment Geographies: Prosperity and Impoverishmentin Third World.
(4) Lecture,threehours. Geographical perspective on partofglobe commonly called Third World (global
South). How developmenthas shaped livelihood possibilities and practices, by global processes stretching
backcenturies, and transformative possibilities of Third World agency. World societies seek to transform
Third World into their own image through theories and practices ofcolonialism, development,and

globalization. Study ofthose theoriesand Third World alternatives to examine how they haveshaped
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livelihood possibilities. Social differences between stagnantlivelihood possibilities for Third World
majority and minorities that prosper massively, aswell as geographical differences (culturally,
environmentally, and socially) across Third World. Examination of possibilities of Third World agency,
ranging from interstate collaboration to village activism, asking whether such agency and alternative
imaginariescanenable Third World residents to break with First World developmentalism. P/NP or letter
grading.

142. PopulationGeography. (4) Lecture,threehours; reading period, one hour.Designed for
juniors/seniors. Study ofsocial and behavioral perspectives influencing people in their patterns of
demographic change, migration, and mobility, with special emphasis on spatial relationships and selected

case studies. P/NPor lettergrading.

143. Populationin Interacting World. (4) Lecture, three hours.Provides multidisciplinary
understanding ofand appreciation for human population phenomena and problems in different parts of
worldand at different geographical scales—from local to global. Particularemphasis on understanding
and critically reflectingon (1) contemporary population problems at global, national, and local scale,
including both dramatic decline and persistence ofhigh levels of fertility in parts ofdeveloping world,
record low fertility and population aging in highly industrialized countries, increasing levels of
international migration, refugee crises, massive rural to urban migrations, and creation of mega-citiesin
lessdeveloped world, (2) policies adopted to address these problems, such as family planning policies to
reduce fertility,immigration policies, and so on, and (3) gender dimension ofcontemporary population
problemsand policies. P/NP or lettergrading.

144. Ethnicity in American Cities. (4) Lecture, three hours; reading period, two hours. Limited to
juniors/seniors. Designed to encourage and facilitate critical thinking about geographical aspects of
ethnicity incontemporary America. Use of comparative perspective to explain changing distribution,
social, economic, and political behavior,and adjustment problems ethnic groups face in contemporary
Americancities. P/NP or lettergrading.

145. Slavery and Human Trafficking. (4) Lecture, three hours; reading period,one hour. Enforced
requisite:onecourse from 3, 4, Anthropology 9, Gender Studies 10, or Sociology 1. Limitedto
juniors/seniors. Exploration ofhow, why, and to what ends human trafficking has been conceptualized as
global problem that warrants international response. Examination ofrecentactivist,governmental,
scholarly, and mediaresponses,and reflectionon whatisand is notaccomplished by them. Questions of
human trafficking are implicitly geographical, requiring consideration ofways freedom is spatially defined
and how movementacross bordersisencouraged and regulated. How questions oflabor, migration,
sexuality, rights, ethics, embodiment, representation, and governance pertain to human trafficking. What
people meanwhenthey speak ofhuman trafficking as slavery. Meanings ofslavery and freedominworld
today using examples from U.S. and Europe, with focus on Philippines as case study for exploring both
contemporary examples and historical forms ofenslavement. P/NP or letter grading.
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M146. Feminist Geography. (4) (Same as Gender Studies M146.) Lecture, three hours; discussion,
one hour. Critical engagement ofgender as conceptofgeographicinquiry. Gender as spatial process,
analysis offeministgeographictheory and methods, landscapes ofgender, challenges of representing
gender. Spaces offemininity, masculinity, and sexuality. P/NP or letter grading.

147. Social Geography.(4) Lecture, three hours; discussion,one hour. Study of spatiality ofsocial
differencessuchasrace, class, gender, age, sexuality, location. Critical explorations ofidentity, social
categories, and spatial structures. Importance ofspace and place insocial life. P/NP or letter grading.

148. Economic Geography.(4) Lecture, three hours; reading period, one hour. Requisite: course 4.
Designed for juniors/seniors. Geographical aspects ofeconomic production and growth. General theory of
space-economy. Land-use processes. Location ofindustry. Regional development. P/NP or lettergrading.

M149. Transportation Geography. (4) (Same as Urban Planning M150.) Lecture, threehours.
Requisite: course 3 or 4. Designed for juniors/seniors. Study ofgeographical aspects oftransportation,
with focusoncharacteristicsand functions ofvarious modes and on complexities ofintra-urban
transport. P/NP or letter grading.

150. Urban Geography. (4) Lecture, three hours; reading period, one hour. Designed for
juniors/seniors. Analysis ofdevelopment, functions, spatial patterns,and geographicproblemsofcities.
P/NP or letter grading.

151. Citiesand Social Difference. (4) Lecture, three hours; discussion,one hour. City landscapes
embody bestand worstofU.S. society: diversity and poverty, opportunity and violence. Study ofurban
spaces, social differences, inequality, and conflicts over uses and meanings ofcity space. Social urban
geography. P/NP or letter grading.

152. CitiesofEurope. (4) Lecture, three hours; reading period, one hour. Designed for juniors/seniors.
Urbanization of Europe, growth ofcity systems and internal spatial structure, functions, and geographic
problemsofcontemporary European cities. Particular attention to historical development and landscapes
of capital citiessuch asRome, Paris, and Berlin. P/NP or letter grading.

M153. Past People and Their Lessonsfor Our Own Future. (5) (Same as Anthropology M148 and
Honors Collegium M152.) Lecture, two hours; discussion, two hours. Examination of modern and past
people that metvarying fates, as background to examination ofhow other modern people arecopingor
failing to cope with similar issues. Letter grading.

155. Industrial Location and Regional Development. (4) Lecture, three hours. Requisite: course

4 orEconomicslor2or5orll. Designedforjuniors/seniors. Reexamination ofindustrial location theory
in light of contemporary theories ofindustrial organization and local labor markets. Consideration of
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empirical patterns ofindustrialization and regional growth, with special referenceto Frostbelt/Sunbelt
shiftsand offshore relocation. P/NP or letter grading.

156. Metropolitan Los Angeles. (4) Lecture, three hours; reading period, one hour. Designed for
juniors/seniors. Study ofoorigins, growth processes, internal structure and pattern, interactions,

environmental and spatial problems of Los Angeles metropolitan area.P/NP or letter grading.

158. Korean Urban Experience. (4) Lecture, three hours; reading period, one hour. Designed for
juniors/seniorswith previous coursework in geography or East Asian studies. Study ofcities by
geographersentails analysis ofevolution, functions, spatial patterns, and other geographical problems of
urbansocieties throughout history. Examination of Korean urban experience as found in Seoul, South
Korea, along with other cities in both Koreas and overseas where Korean diaspora resides. Korean
experience to be juxtaposed against responses by othercities of world to similar challenges. Geography of
housingand associated processes of urban redevelopment whereby builtenvironmentis continuously
being reproduced and transformed. Current urban debates, as well as topics showing interplay between

competingvisions ofcity.P/NP or letter grading.

159A—159E. Problemsin Geography. (4 each) Discussion, threehours; reading period, one hour.
Preparation: completion ofthree coursesinone concentration. Limited to seniors. Seminar coursein
which students carry outintensive research projects developed from courses within one concentration.
P/NP or letter grading.159A. Urban and Regional Development Studies; 159B. Spatial Demography and
Social Processesin Cities; 159C. Cultureand Environmentin Modern World; 159D. Physical Geography;
159E. Biogeography.

Procedures

162. GlacierEnvironmentsofCalifornia’sHigh Sierra. (4) Fieldwork, 10 hours; discussion, four
hours. Introduction to alpine glacial environment through three hours ofintroductory lecture followed by
intensive seven-day field trip to California’s High Sierra. Students carry out laboratory exercises, as well
as datacollection for research projects designedaround their individual interests. Presentation of
additional evening lectures, using presentation facilities at Sierra Nevada Aquatic Research Laboratory
(SNARL). Offered in summer only. P/NP or letter grading.

163. Field Analysisin Biogeography. (4) Fieldwork, eight hours. Requisites: courses 2,5,108,112.
Examination offield procedures and intellectual concepts usedin observation, measurement,analysis,
and interpretation ofphenomenapertinent to biogeography and interrelated human influences. P/NP or
letter grading.

166. Environmental Modeling. (4) Lecture, onehour;laboratory, two hours.Presentation ofbasic
conceptsrelated to computermodeling ofbiogeochemical cycles, geomorphic processes, and other
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phenomenarelevantto changing Earth and itsinhabitants. Laboratory exercises include building basic
computer models and working with existing models. P/NP or lettergrading.

167. Cartography. (4) Lecture, two hours;laboratory,four hours. Enforced requisite: course 7.
Designed for juniors/seniors. Survey offield of cartography. Theory and construction of map projections,
compilation procedures, principles ofgeneralization, sy mbolization, terrain representation, lettering,
drafting and scribing, and map reproduction methods. P/NP or letter grading.

168. Intermediate Geographic Information Sy stems. (4) Lecture, two hours; laboratory, two
hours. Enforced requisite: course 7. Extension ofbasic concepts presented incourse 7. How geographic
and spatialanalysesinform, integrate, and extend scientificinquiry in physical, life, and social sciences.
Discussion ofrange ofdecisionsand critical judgments necessary to carry outsound spatial analyses.
Developmentoftechnical proficiency within geographicinformation systems (GIS) environment.P/NPor
letter grading.

169. Satellite Remote Sensing and Imaging Geographic Information Systems. (4)Lecture,
two hours; laboratory, one hour. Enforced requisite: course 7. Introduction to fast-growing field of
environmental monitoring from space. Application of Landsat, radar, Global Positioning Sy stem (GPS),
and Earth Observing System satellites to land-use change, oceanography, meteorology, and
environmental monitoring. Introduction to digital image-processing and imaging geographic information
systems (GIS) software. P/NPor letter grading.

170. Advanced Geographic Information Sy stems. (4) Lecture, three hours; discussion, one hour.
Enforced requisite: course 168. Introduction to full geographicinformation sy stems (GIS) functionality,
using ARC/INFO on UNIX workstations. Spatial manipulation, query,and computation of datasets
carried outinproject-oriented approach. P/NPor letter grading.

M171. Introductionto Spatial Statistics. (4) (Same as Statistics M171.) Lecture, three hours;
laboratory, one hour. Requisite: one course from Statistics 10, 11, 12,13, or 14. Introduction to methods of
measurementand interpretation ofgeographicdistributions and associations. P/NP or letter grading.

172. Remote Sensing: Digital ImageProcessingand Analysis. (4) Lecture, three hours;
laboratory, one hour. Enforced requisite: course 169. Digital processing methods for manipulating and
analyzing image data. Topicsincludestatistical description,geometricand radiometric correction,
classification,image enhancementand filtering, and change detection schemes. Reinforcement of
procedures presented inlecturewith laboratory exercises and student project. P/NP or lettergrading.

173. Geographic Information Systems Programming and Development. (4) Lecture, two

hours; laboratory, two hours. Enforced requisite: course 168. Introduction to fundamental concepts and

architectureofprogramming objects in widely used geographic information systems (GIS), and
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programmingin GlSenvironment. Topicsinclude GlIScustomization and development using variety of
programming languages. Lectures followed by laboratory exercises. P/NP or lettergrading.

174. Advanced Remote Sensing. (5) Lecture, three hours; laboratory,two hours. Enforced requisites:
courses 169, 172. Remote sensinginvisible and infrared wavelength regions to understand basic concepts
of radiation propagation and interaction with matter, how digital remote sensing imagesare acquired,
and constraints on availabledata and data analysis. P/NP or letter grading.

177. Field Methodsin Physical Geography. (5 Lecture,threehours;laboratory, three hours. Not
openforcreditto studentswith creditfor course M127.Examination offield procedures and concepts
used in observation, measurement, analysis, and interpretation of physical phenomena pertinent to
natural and builtenvironment. Topics vary from year to year and may include soils, geomorphology, and
field methods ingeographicinformation science. May be repeated for creditwith topicchange. P/NP or
letter grading.

Regions

180. North America. (4) Lecture, three hours; reading period,one hour. Designed for juniors/seniors.
Delimitation and analysis of principal geographic regions of U.S. and Canada. P/NP or letter grading.

181. Mexico,Central America, Caribbean. (4) Lecture, threehours; reading period, one hour.
Designed for juniors/seniors. Study ofgeographic factors, physical and cultural, that are basicto
understanding historical development of Middle Americaand contemporary economicand cultural
geography of Mexicoand countries of Central Americaand West Indies. P/NP or letter grading.

182A. Spanish South America.(4) Lecture, three hours; reading period, one hour. Designed for
juniors/seniors. Study ofgeographic factors, physical and cultural, that are basic to understanding
historical development of Spanish South Americaand contemporary economicand cultural geography of

individual Spanish-speaking countries.P/NP or letter grading.

182B. Brazil. (4) Lecture, threehours;reading period, onehour. Designed for juniors/seniors. Study of
geographicfactors, physical and cultural, thatare basicto understanding historical development of
Portuguese South Americaand contemporary economicand cultural geography of Brazil. P/NP or letter

grading.

183. The Mediterranean World. (4) Lecture, three hours; reading period, one hour. Designed for
juniors/seniors. Study ofgeographic factors, physical and cultural, that are basic to understanding
historical development of Mediterranean region, withemphasison 1500s to present. Introduction to great
disputesinhistory and ecology centered on this region and character oftwo shores of Mediterranean

basin. P/NP or letter grading.
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184. California. (4) Lecture,threehours; reading period, one hour.Limited to juniors/seniors.
Systematicand regional treatment ofgeography of California, including physical, cultural, and economic
aspectsand detailed studies ofvarious regions. P/NP or lettergrading.

185. South and Southeast Asia. (4) Lecture,threehours; reading period, one hour.Designed for
juniors/seniors. Regional synthesis with varying emphasis on peopleofSouth or SoutheastAsiaintheir
physical, biotic, and cultural environment and its dy namic transformation. P/NP or lettergrading.

186. Contemporary China. (4) Lecture, three hours; reading period, one hour. Designed for
juniors/seniors. Systematic geographicanalysis ofelements oflandscape, resources, population, and
socioeconomic characteristics of People’s Republic of China. Dy namics that haveled to China’s majorrole
in East Asian and international scene, with special attention to China-Japan and Sino-American relations
andtheir geographicbases. P/NP or lettergrading.
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SPECIAL OPPORTUNITIES AND DOUBLE MAJORS/MINORS

Special Opportunities

Summer Session

Summer sessionisa greatway to getahead,catch up, or help manageyourschedule by taking courses at
UCLA orelsewhere.

Summer at UCLA

UCLA offers two sessions each summer, A and Csession, which run from mid-June through July,and
August through mid-September, respectively. Each 6-week session offersavariety ofcourses, including
some thatare toughto enroll induring the academicyear butare easier to getinto in the summer. All
units, grades, and course creditautomatically apply to your program, so there’s no hassle with sending
transcripts or finding compatibleequivalent courses,and youcan be assured you’ll get the quality
instructionyou’ve come to expectat UCLA.
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The official UCLA Summer Sessions schedule ison-line in January and registration for UCLA students
beginsinFebruary. Two coursesinasessionisconsideredafull-time load due to the condensed nature of
Summer Sessions.

UCLA summer sessionfeesare charged onaper-unitfee basis. The unit maximumfor summer is 18 units
total, whethertakenin asingle session or multiple,although this can be increased with a petitionto the
College of L&S at A316 Murphy Hall.

Financial aid is also available insummer;there isaunitminimum (6) and applications start in February,
so don’twaitto apply for aid.

e https://www.summer.ucla.edu/

Summer at a Community College

Taking summer coursesataCommunity College canbe alow-costand possibly local alternativefor
those who will be away from Los Angeles in the summer. Each community college releases its schedule for
summer ondifferentdates and enrolimentis specific to the school. Community colleges only offer lower-
divisioncourses, so they can be agreatway to complete GErequirements,language, or somelower-div
prepcourses, butinall casesyou must consult with either the College (for GE/language) or the
departmentto determinewhich courses will transfer to fulfill requirements.

Grades do nottransfer from community colleges, although you mustearnatleastaC to getcredit. Units
will transfer until you reach 105 total units, after which time you can no longer accrueunits from
community collegecourses. Thiscanbe agood thing, asitcan help keepyourunitcountbelow the
maximum ifyou intend to take on anambitious program or have taken many courses already. Course
creditcanapply butagain, you mustconsultwith the proper officeto ensurethat the correct course for
the requirement youwish to fulfill is being taken.

Summer at another University

Summer coursescanalso be takenatanother 4-year university. There arethousands of publicand
private universities in the United States that offer summer session;thereforeall courses taken atany
other university must be approvedinadvance by petition to the department (for majoror minor courses)
or the College (for GE/College requirements).

If takenatany other University of Californiacampus, in addition to coursecredit, the unitsand grades
will transfer and affectyour UCGPA. If taken at any other university,unitsand course credit can transfer
butthe gradeswill notaffectyour UCGPA (although atleasta“C” grade isrequired to earncredit). As
with Community Colleges, atranscriptmust be sentto UCLA following completion ofthe courses.
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Study Abroad

The loESencourages studentsto explore the many opportunities for study abroad available through
UCLA and other campuses and organizations.

UC Education Abroad Program

UC EAP is a UC-systemwide Education Abroad Program that specializes in semester or year-long study
abroad atforeignuniversities.Y ou canchoosefrom hundreds ofuniversities located in dozens of
countriesacross the globe.

When choosing whereto go, consider what isunique, special, and intriguing to you about the places you
are consideringand thinkaboutwhat sort ofexperience you want to have. Once you'vefigured that out,
we here atthe loEScanworkwithyouandthe EAPcounselorsto find the best fitfor you. We can help
figure outcoursesfor you to take, so don'tbecome preoccupiedwith that.

For semester-length UCEAP programs, you will go, usually alone, to the foreign university and take the
same courseswith the resident population ofstudents. Itisanimmersive experienceinthe culture,
climate, and people ofthe location you choose. Thistype ofcultural immersionisexcitingand oftena
once-in-a-lifetime opportunity, butitalso requires maturity onthe part ofthe participantasyou will be
away from nearly everything familiar to you for many months.

Because the Practicum occurs throughout senior year, we recommend that students plan for semester
abroad programs like EAP to take place either during the Junior year, orinfall ofa 5thyear (13th
semester) ifthatisviable for you. Fallis often favorable because youtrade afall quarterfor afall
semester; spring semesters straddle the UCLA winter and spring quarter. However, thisshould be only
one factor inyourdecision, which should also include the climate/season, finances, and other
considerations.

e https://ieo.ucla.edu/uceap

e http://uc.eap.ucop.edu/

Travel Study

Travel Study, like EAP, offers studentsaunique experience, but usually these programs are shorter, focus
ona specific site ortopicofstudyinaregion, and the majority of students and instructors will be from
U.S. universities. Programs asshortasone weekor aslong as a semester are availablethrough travel
study programs.
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UCLA offers some inthe summer, although atthe moment we do not have any environment-specific
travel study options. UCDavis, onthe other hand, has many terrific summer programsthatgo to avariety
of locales. Inaddition, other universities offer travel study programs thatareopento any studentsin the
USA andthere are also privately run organizations that offer travel study.

Students should checkwith counselors both in the department appropriateto the field of study and in UC
EAP to help determine transferability ofany non-UCprogram.

e https://ieo.ucla.edu/travelstudy

Field studiesina foreign place

e https://studyabroad.ucdavis.edu/programs/summerabroad/index.html

e http://www.wildlandsstudies.com/

e http://www.fieldstudies.ora/

UC Natural Reserve System: California Ecology and Conservation Field

Course

The UC Natural Reserve System isanetworkof protected natural areas throughout California. 1ts 39 sites
include more than 756,000 acres, making itthe largest university-administered reserve system inthe
world. Most major state ecosystems are represented, from coastal tidepools to inland deserts, and lush
wetlands to redwood forests. The reserves also serve asagateway to more thanamillion acres of public
lands. Founded in 1965 to provide undisturbed environments for research, education, and publicservice,
the Natural Reserve Sy stem contributes to the understanding and wise stewardshipofthe earth.

The California Ecology and Conservation course brings together 27 students from across the UCsystem
for sevenweeks ofintensive learning at NRS reserves. Guided by experienced field instructors,
undergraduates transform into scientists by conducting independent research studies. Students learn to
notice natural patterns, frame questionsinto feasible researchprojects,and practice standard techniques
suchassurveysofanimal and plant populations. Atthe conclusion ofeach project, students analyze their
dataand presenttheir findingsto the classinoral presentations, posters, and reports. Students hone their
research, public speaking, and scientificwriting skills with constant practice and feedback. All the while,
students gain aworking familiarity with California’s diverse ecosystems while immersed in the NRS'’s
classrooms without walls.

California Ecology and Conservationisopento all University of Californiaundergraduatesingood

standing with their home campus who have at leasta 2.5 GPA and have passed an introductory ecology or
biology course prior to applying for the program. Students receive 19 unitsofcredit for the term; consult
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withyour major and/or minordepartment for applicability ofcredit for your program.The programis
offered inspring, summer, and fall.

e http://www.ucnrs.org/teaching/cec.html

Double Majors

Studentswishing to double major are best served by identifying the two majorsasearly aspossiblein
one’sacademiccareer.The key to successfully double-majoringis planning in order to make sure the
course loadis manageableand to ensure completion within areasonable time-to-degree, since nearly all

double majorswill exceed the unit maximum.

Double majorswith BS in environmental scienceare always subject to approval by the Collegeof L&S
(andif in another school at UCLA, suchas HSSEAS or AA, approval by that school aswell).

Thereisa processto declaringadoublemajor. The firststep isto devise aplanthataccommodates all the
courses necessary tocomplete both majors aswell as the other requirements ofthe school to which you

belong. Thisplanshould be vettedby the SAOs from each departmentinwhich youwill major.

To officially declareadouble major, you must completeall preparatory courses for both majors, and at
least two unique upper-division courses for each, prior to declaring. Atthat point you will have both
departmentsreview and sign-offonyourcourse plan and then submit that to the College (and if

applicableto the school to which you belong) for approval.
Up to 5 upper-division courses may overlap between the requirements for the majorsinvolved. There is
no limiton lower-division courseoverlap. The rules for minorsstill apply: 20 total units must be unique

toany minor.

https://www.admission.ucla.edu/prospect/Majors/Ismajor.htm

Other Minors

Inadditionto the minor required ofall environmental science majors, students are welcome to pursue
any other minoroffered at UCLA. The procedure for declaringaminor varies by department, so always
checkwith relevant SAO. One requirementisuniversal to allminors: 20 units must be uniqueto the

minor (notoverlappingwith one’smajor or another minor).

http://www.admission.ucla.edu/prospect/majors/Isminor.htm
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RESEARCH, GRANTS, AND OTHER RESOURCES

Research Opportunities

Beyond the Practicum

Allenvironmental science students participate in the Senior Practicum, the year-long capstone program
that pairsteams ofseniorswith real-worldclients to deliver science-based solutions for pressing
environmental issues (see, Practicum). As exceptional as that experience is, some students choose to go
beyondthe Practicum by getting directly involved in research being conducted by UCLA’sworld-class
faculty. We encourageyou to explore different possibilities available on campus.

A multitude ofresearch possibilitiesare opento you as undergraduates, but to getinvolved takes some
initiative and legwork. Often, professors and researchersdoingworkthatwould be ofinterest to you have
smaller labs thanthose inmore traditional disciplines like biology, psychology,or medical fields. The Pls
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(Primary Investigators, or lead faculty members) are interested in mentoring students who have some
background inthe field already, and this generally means students who have taken theircourse(s). First
and second year students should not despair, however! There are programs at UCLA thatare tailored to
gettingyou involved inresearch.

Undergraduate Research Centers

There are two Undergraduate Research Centers,one for the Sciences and one for Humanities/Social
Sciences:

http://www.ugresearchsci.ucla.edu

http://www.ugeducation.ucla.edu/urhass/default.htm

Both of these centers post open researchopportunities. While these opportunities may notdirectly relate
to environmental science, they can be invaluable experiences that introduce you to lab procedures and
safety, collaborative work, specific research skills, and exposure to the professional research environment
thatcanserve youwellwhenlooking for opportunities later. Researchers prefer to take on students with
experience inthese areas, so even ifyou start offdoing something unrelated to your professional or
academic goals, the experienceyou gain in these labs can make a huge difference.

Sustainable LA Grand Challenges Research Program

Thereisalso a unique opportunity to getinvolvedin faculty-driven sustainability research, through the
Sustainable LA Grand Challenges Research Program. Designed to get studentsin the early stages oftheir
education, particularly 2nd & 3rd years, involved in faculty research, this program pairs students with
faculty researchersworking on projects to develop the technologies, policies, and strategies to make LA
County sustainable by 2050. You must apply to the program in the spring; the program begins in falland
is an annualcommitment. Ifaccepted, you will be assisted in findingaPlI/mentorand you will also attend
a course each quarter that will provide additional instruction and mentoring.

https://grandchallenges.ucla.edu/sustainable-la/

Apply here: https://www3.research.ucla.edu/GC/student-immersion

IoES Faculty Research

Ifyouare morecertain ofyouracademicgoals, we encourage you to directly approach faculty with whom
youare interested in pursuing research. Many faculty are willing to take on undergraduate research
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assistantsand/or place you with agraduatestudent or postdoctoral researcherworking in their lab who
needs assistance.

The bestway to getto know faculty is to take aclass, if possible, and be an active participant. Ask relevant
guestionsinclass, go to office hours to discuss your interest in the material, and ofcourse, do wellin the
class. Most faculty find their undergraduate research assistants from the students they know. Ifit’s not
possible to take aclasswith afaculty member, do your research on their research. Youcanlookupalot
ofinformation online. loEShas an extensive “People” section with useful biographies, descriptions of
research interests, and links to faculty CVsand publications.

Aboveall, ifyou are seekingaresearch position, don’tbe too shy to ask! Don't worryfaculty expect to be
approachedabouttheir research and opportunities they might have for students. Be prepared whenyou
doapproachthem-donotgo in and ask “what research do you do?”, read their website and papers for
yourselfand go inwith enthusiasm for what they do. Askthem at least one really good question about
theirwork, orevenbetter, pitchanewidea. Yes,youwill have ideas they have notthought of! And eveniif
they havethought ofit, they will be impressed.

Notsure where to start? Take alook at the loESresearch centers or extensive network ofother

sustainability-related UCLA research centersto find faculty workinginan areaofyour greatest interest.

Sustainability Action Research

Fora more student-centered research opportunity, the Sustainability Action Research (SAR) program
mightbe a great fit. SAR is a student-initiated, student-designed, and student-facilitated research
program offered through I0ES. In the winter and spring quarters ofeach academicyear,studentson SAR
teamsare partnered with acampusstakeholderto research, rethink, investigate, and tackle UCLA’s
greatest sustainability issues. Applications are due in the fall.

https://www.ioes.ucla.edu/sar

99/199 Research Units

Students pursuing lower-division researchopportunities typically do so through the Undergraduate
Research Centersand enrollin Student Research Program (SRP) 99 units with the assistance ofthe
Undergraduate Research Center (URC).

Students pursuingresearch in their field of study,such aswithan loESfaculty researcher,can do so either
onavolunteer basisor it may be useful to you asastudent to pursuean independent study course,
particularly ifyouare pursuing your own original research underthe guidance ofafaculty member or

have asignificantrole inthe research being undertaken by the faculty member. In these cases, you can
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enrollinEnvironment199- Independent Study asacontract course. In consultation with the faculty
advisor and the departmentSAO, you will designthe courseofstudy and create a unique contract course
through the Contract Course functionon MyUCLA. Thiscontract is then signed by the faculty member
and then broughtto the SAORoyce Dieckmann to approve the contract and enroll you in the course. This
should be done no later thanthe end ofthe 2nd week ofthe quarter inwhich the contract course will be
taken.

Honors in Environmental Science

The HonorsProgram inenvironmental science isintended to provideexceptional students the
opportunity for advanced research and study, under the guidanceofafaculty member, leading to the
completionofan honorsthesis. To qualify for graduation with honors, students must completeall
requirementsfor the major, haveacumulative grade-pointaverage of 3.50r betterinupperdivision
courseworkinthe major, haveanoverallgrade-pointaverage of 3.0 or better, complete atleasteight
unitsof Environment198 taken over at least two quarters, and produce acompleted, satisfactory honors
thesis paper. The honorsthesisrequirementsare inaddition to the requirement ofacompleted Practicum
in Environmental Science project.

See the complete Guidelines for Departmental Honorsin Environmental Science inthe Appendix.

Glickfeld Excellence in Environmental Research Grant

A $4,000annual grantisawardedto one Environmental Science student each year.

The funds will be used to pay the salary ofastudentworking as aresearch assistant undersupervision ofa
faculty memberat UCLA.

With gratitude to Madelyn and Bruce Glickfeld, the I0ESis pleased to offer the undergraduate Glickfeld
Excellence in Environmental Research Grant.

The $4000annual grantwill be givento one Environmental Science student peryear. The funds will be
used to pay the salary for astudentto workasaresearch assistantundersupervision ofafaculty member
at UCLA. The benefitsofthe research grantaremany:

The studentwill gain valuabletraining and experience, whether inalaboratory or other research setting.
This experience will translateinto job skillsand impressive resume/cv items, and make the studentmore
competitivefor graduate programsor future job opportunities.
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The award will cover up to threequarters ofresearch work, assuming $15/hour and 7—8 hours ofresearch
per week. However, itwill be up to the student and faculty advisor to determine hours and length of study.

Faculty will be morewilling to take the supported studenton asaresearch assistant. The award will
assure the student’scommitment and reliability to faculty and will make the studentadesirablehire. We

will assiststudentsin finding afaculty member whoseresearch isofinterestand value to the student.

Junior or sophomore awardees may have the opportunity to continuewith their project which could result
in an Honor’s Thesisand/or publication.

Qualifications:

e Must beeligibletoworkinthe U.S.
e Studentsinall yearsofthe programare eligible to apply butideally should havethreeterms (can
include summer) remaining prior to graduation.

Who Should Apply?

Environmental Science B.S. Majors...

e whoarecurrentlydoingresearchand would like to continuefor the nextyear.

e whowantto doresearchand know what they want to do and with which faculty memberthey
want to work.

e whowantto doresearchbutneed some guidance about where to go and who to ask.

e whowantto doresearchand have anideaaboutwhatthey wantto do, but need guidanceon how
to getstarted.

Inshort, ANY ESMajor who hasa desireto getinvolvedinresearch canapply! Don't be shy —your goals
and desire to participateinresearch willbe major factorsinour decision!

Application periodisinspringto beginresearchineither summer orfall the followingacademicyear.

To Apply:

Send an email to rdieckmann@ioes.ucla.eduwith the following information in an attached document
(word or pdfpreferred):

Your name
YourUID#
Faculty advisorname and contact information (ifknown)Ifyou are currently doingorhavedone
research, supply yourfaculty advisor’s name and contact information, and your direct supervisor
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if other than the faculty member (such asapostdocor graduate studentwith whom you work
closely).Ifyou havenever done research before or want to try something new, please list faculty
memberswithwhom youwouldlike to work.

4. Tell usaboutyourspecific research question and goals. Please include your reasons for wanting to

pursue aresearch position. (600words max.)

Application deadline: TBD. Check website for updates: https://www.ioes.ucla.edu/envisci/scholarships/

Questions? Email Royce Dieckmann, loESSAO: rdieckmann@ioes.ucla.edu

Getting Involved

When schoolisinsession, UCLA effectively becomesacity 0of80,000 people. With itscommitmentto
health and sustainability, the campus has become a living laboratory, taking on issues from renewable

energy to water reuse to food sourcing to biodiversity to creating a healthy workforce and more.
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The diversepopulation ofgreater L.A.isat18.68 millionand growing, yet there isawealth of nature all
around. From the Santa Monica Mountains to the tide pools ofPalos Verdes, Los Angelesrepresents the
frontier ofurban humanity’sinteraction with nature. Water, food supply, energy, pollution and
environmental justiceare all part ofthe equation. Many UCLA students engage offcampus by
volunteering with community groups, teaching LA’s youth about sustainability and the environment,or
simply gettingoutin nature. There are many ways to getinvolved. Sign up, try it out, make friends, find
your passion!

On_Campus
Environmental Student Network

The Environmental StudentNetwork (ESN) is a UCLA campus student organization dedicated to
providing networking opportunities for Environmental Science majors and anyone who wants to be
involved inthe environmental field in general. ESN additionally provides asetting for environmentally
conscious students to come together; ESN holds volunteer events, socials, and hikes throughoutthe year
in an effort to provide students opportunities to become further involved. All majors are welcome—all

that's necessary to participate isa passion for the environmentand a desire to help!

2018—19President: Renee Delamater
Contact ESN: uclaesn@gmail.com

Sustainability Talks

Sustainability Talks is a student-led speaker series offered each Fall quarter as Environment 185A,a 1-
unit, pass/no passcourse. StudentCo-Directors line-up professionals,academics,and activistsin
sustainable fields such asenergy, climatechange, air quality, environmental justice, food, transportation,
fashion, entertainment, public health technology, film and more. Thiscourse isagreat way to meetother
students, hear from people at the cutting edge of sustainability, and to getideas for volunteer and
internship opportunities.

2019-20 Co-Directors: David Scolaridascolari@ucla.edu; Mingyi Chen mchen1225@gmail.com

This course isrequired for the Sustainability Talksand may be applied toward the Colloquium
requirement for students onthe pre-2018 program. Together with Sustainability Action Research (below)
the courses (Environment 185 A/B/C) may be applied toward the Environmental Systems and Society
minor.
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Sustainability Action Research Program

Sustainability Action Research (SAR) is a student-initiated, student-designed, and student-facilitated
research program offered through the I0ES. Inatwo-quarter sequence ofclasses in winter and spring
(Environment 185 B/C), studentson SARteams are partnered with acampus stakeholder to research,
rethink, investigate, and tackle UCLA's greatest sustainability issues. This program isagreat way to get
involved inreal-world research and is kind of like the Practicum, butwith UCLA asthe client. The
programisopentoanyoneandyouenrollby applyingto be ateam member (185B) or ateam leader
(185C). Eachyear there are 7—8 teams of5—7 students working with Facilities, Housing, Health Sy stem,
Transportation, Dining, and others. Enrollment may be competitivedepending on demand.
https://www.ioes.ucla.edu/sar

2018-19Leadership: Brooke Shimasaki—Co-Director, bshima@ucla.edu

LealLe Rouzo — Co-Director, lealerouzo@gmail.com

Together with Sustainability Talks, the courses (Environment185A/B/C) may be applied towardthe
Environmental Systems and Society minor.

UCLA Sustainability Office Internships

The UCLA Sustainability Office hasanongoing, opencall for student volunteers wanting to get involved in
campus projects. Opportunities range from one-timeactivities to short term or term projects. You may be
able toworkdirectly with Nurit Katz, UCLA Chief Sustainability Officer, or Bonny Bentzin, Deputy Chief
Sustainability Officer. Both are wonderful women and are greatresources, especially ifyou are thinking of
acareer insustainability.

https://www.sustain.ucla.edu/get-involved/volunteer

The Green Initiative Fund

Have your ownideasaboutimproving sustainability oncampus?Y ou canapply for funding to make them
happenthrough The Green Initiative Fund (TGIF), agrant-making fund for sustainability projectson
UCLA’s campus. Roughly, $200,000 per year isavailable for student-initiated sustainability projectson
campus. Projects are selected by acommittee consisting of students, faculty, and staffin which students
have the majority vote. TGIF isfunded by a $4 per quarter student fee.

The goal of TGIF isto enable and empower studentsto take an active rolein making UCLA a leader in
sustainability. TGIF provides much needed funding for projects that reduce UCLA’s negative impacton
the environment. Past projects havevariedfrom solar panels on Ackerman to hydration stations, student

events, and more.
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http://tgif.ucla.edu

Student Organizations

Amongthe hundreds of UCLA studentgroups, there are over 25 dedicated to environmental issues. Some
are listed here onthe UCLA Sustainability website: https://www.sustain.ucla.edu/our-initiatives/student-

organizations For afull list, check out the “Environmental“category on the USACpage:
https://sa.ucla.edu/RCO/public/search.

Whether youwant to garden,visithigh school classrooms, runthe UCLA Farmer’s Market, advocate for
fossil-Free UCLA or fair-trade products, run for USAC officer positions, or justabout anything else you
canimagine - thereisastudentgroup oustthere for you. Andifthereisn’tone?Startone! Student groups
areagreatway to meetpeopleandto getinvolved inactivitiesonand offcampus.

USAC and ASUCLA

Both the Undergraduate Student Association Council (USAC) and the Associated Students of UCLA
(ASUCLA) have demonstrated their commitment to sustainability. USAC made sustainability a key area of
concentration and has begun to promote sustainability effortsin the residence halls, aswell as throughout
the undergraduatestudentgovernment offices. ASUCLA, the largest student-run student unionin the
country, agreed to develop apolicy on sustainability as well as sustainability plan, all because ofstudent
efforts. To learn more about ASUCLA’s sustainability efforts visit http://asucla.ucla.edu/about-

asucla/target-zero-waste

Off Campus

The City ofLos Angelesishome to analmostdizzying array ofenvironmental organizations and agencies—
non-governmental organizations (NGOs) like Heal the Bay, the Natural Resources Defense Council
(NRDC), Center for Biological Diversity;local, state, and Federal agencies including the City ofLos
Angelesand City of Santa Monica’s Office of Sustainability, the Los Angeles Regional Water Quality
Control Board, and National Park Service; as well as initiatives like the Los Angeles Cleantech Incubator
(LACI)and private companies and consulting firms that all employ scientists, sustainability experts,and
policy researchers. Below are some possible paths for getting involved with organizations beyond UCLA.

Volunteer

One of the best ways to gain invaluable experiencewhile at the same time exploring areas ofresearch or
possible career pathsthat mightinterestyouisthrough volunteering. A number ofenvironmental non-
profitorganizationsand governmentagencies, at the local, state, and federal level, provide opportunities

for studentsto joinin part-time rolesto carry outwork ranging from substantive research, to
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environmental restoration efforts, to assistance with educational and outreach initiatives. For more
information on possible volunteer opportunities, orto connect with students and alumni that may have
volunteeredfor organizations thatinterestyou, pleasecontact Noah Garrison (ngarrison@ ioes.ucla.edu)
or Royce Dieckmann (rdieckmann@ioes.ucla.edu).

Internships

Similar to volunteer opportunities, internships arevaluable for students seeking experience in aspecific
field or type oforganization,and can certainly be useful for networking purposes when seeking
employmentupongraduation. The goal ofany internshipisthatthe studentbe provided with alearning
opportunity aboutthe type ofworkthe organization does and ideally will be involved in many aspects of
the positions available at the organization. NGOs, government agencies, public utilities, private
companiesand corporations - students can intern almost anywhere. There are two main types of
internships - paid or unpaid -and a differentset of regulations that coverthem.

Paid internships are the most desirablefor obvious reasons. Students are employedonatemporary basis
and paid for the work that they do while also learning the ropes ofthe organization. Ifyou are fortunate
enoughto land a paid internship, thereis no requirement that you mustalso earncollege credit (although
youstillcanifyou so desire).

Unpaid internshipsare again subdivideddue to Californialabor laws for the purposes ofthe logistics you
may encounter. Ifyou intern atafor-profitorganization,you will need to earn college credit for the
internship. We make that easy with our Environment 195 Internshipcourse, and thereare other ways to
also earncreditforaninternship at UCLA, detailed below. Ifyou internatanon-profitor government
agency, itisnotstrictly speaking required thatyou earn credit, although many such organizations prefer
thatyoudo.

Most UCLA departments offer acourse thatcan provide internshipcredit,usually 2 or 4 units depending
onhow many hours perweekastudentworks atthe internship. There isalso an office oncampus, called
the Center for Community Learning, that will help arrange the course creditand manage the student’s
experience, ifthatis desired.

For internships with an environmental or sustainability aspect we recommend that studentsenroll
throughour Environment 195 Internship course for credit. We will assistyou in finding a faculty
member to overseethe internship courseand assistyou with enrolling. However,some faculty may prefer
thatstudentsenrollinthe coursethrough the faculty member'shomedepartment. Inthese cases the
process offillingout the contractis the same but the completed contract will be taken to that
department's SAOfor approval and enrollment.
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Summer internships can create asmall complication. During the academicyear (fall/winter/spring),
because feesare onaflat basis, there isno additional charge for enrolling inan internship course.
However, many students find summer internships. Inthese cases, the per-unit summer fee basis is used
to charge the studentfor the internship course. Thisisa University policy, and one that the department is
notfond of. Inthese cases, sometimesthe employer might cover the fee, but often not. Ifyou find that this
expense creates difficulty for you, please consult with Royce Dieckmann as there issometimesaloophole
thatwe can use that might save you considerable expense.

How to find an internship

Internship inthe environmental sectoropportunitiescome up frequently and will be posted to the I0ES
Undergraduate message boardthrough the lIcESUndergraduate Advising board hosted by Piazza.

Associated departments, such asyourminor department, will also send out notices about internship
opportunities. Inaddition,opportunities are often postedon BruinView. However, the bestway to find an
internship inline withyour interests and goalsis to identify organizations for whom you would like to
work, research theiropportunities, and send aresume and statement ofinterest to their HR department
or other appropriatecontact. Also, many loES faculty and staffhave connections to variousgroups and
agencies, so askus. We may be be able to help introduce you.

Course, Academic, Health, and Other Student Resources

Course Information

Schedule of Classes

Searchable listofall courses offered inaparticular term with up-to-date enroliment.

e https://sa.ucla.edu/ro/public/soc

Course Descriptions

AIlUCLA courses (searchable by department)

e http://www.registrar.ucla.edu/Academics/Course-Descriptions

lI0ES Environmentcourses

e http://catalog.reqistrar.ucla.edu/ucla-catalog2017—428.html
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UCLA Catalog Major & Minor Description/Requirements

e http://catalog.registrar.ucla.edu/ucla-catalog2017—426.html

Academic Calendars

Never missthatfirstday ofclassor forgetaboutaholiday again:

e http://www.reqgistrar.ucla.edu/Calendars/Overview

Campus Student Services

College Academic Counseling (CAC)

Murphy HallA316

College Academic Counseling (CAC) helps students plan and shape theirundergraduate career at UCLA
and assists in engaging studentsinabroader dialogue to clarify academic and personal goals.CAC

advising includes degreerequirement, general education requirement, credit transfers, and other services
toensurethatyouare ontherighttracktowards graduation. College Academic Counselingissolely for the
majorswithinthe College of Lettersand Sciences.

Academic Advancement Program (AAP)

1232 Campbell Hall

The Academic Advancement Program (AAP), amultiracial program, represents the bestofwhat United

Statessociety aspiresto: access,equity, opportunity, and excellence.Builton principles ofsocial justice,
AAP hasa threefold mission:

1. toadvocateand facilitate the access, academicsuccess, and graduation ofstudents who have been
historically underrepresentedin higher education;
informand prepare students for graduate and professional schools; and

3. todevelopthe academic, scientific, political,economic, and community leadership necessary to
transform society.

Honors

Murphy Hall A311

131


http://catalog.registrar.ucla.edu/ucla-catalog2017-426.html
http://www.registrar.ucla.edu/Calendars/Overview
http://cac.ucla.edu/
http://www.aap.ucla.edu/

UCLA Honorsprovidesdiverse, high-achieving students the framework for aunique undergraduate
educational experience—one thatis dy namic, innovative, interdisciplinary, student-oriented, rich in
research, and centered on active, participatory learning.

We educate, one studentatatime, by delivering exceptional experiences that cultivate intellectual
inquiry; inspirepassion for creativediscovery, expression, and application;and empower students to
shape the future. Each Honorsexperiencecan be individually tailored based on the choices students make
in fulfilling their coursework commitments. Honorsprograms provide exceptional undergraduate
studentsanopportunity to pursue individual excellence.

Student Athletics

Academic & Student Services supports the unique needs ofeach student-athlete by providing strategic
servicesand programming in the areas ofacademic support, academic counseling, student-athlete

development, and student services. Our student-centered approach empowers student-athletes to
maximize their educational experienceas they pursue their academicand personal goals. Itisour mission
to graduate self-sufficient learnerswho are able to successfully embark on life after college.

UCLA International Education Office - Education Abroad Program

B—300 Murphy Hall, (310) 825—4995

The International Education Office provides information about variousstudy abroadprograms, both UC

and non-UC sponsored, including the UC-wide Education Abroad Program (EAP). Students seeking study
abroad opportunities usually coordinate with this office and the major or minordepartment to evaluate
potential courseworkabroad.

Career Center

Strathmore Building, 501 Westwood Plaza, (310) 825—2981

The UCLA Career Center provides careerplanning, pre-professional advising and employment assistance

to current UCLA students. Most services are free; some are fee-based. The Career Center holds
workshops, fairs, and other events for amultitude ofcareers and graduate school possibilities. Italso has
an extensive career and graduate program library, the Bruinview site that features job and internship
opportunities, and individual counseling and assessment.

Financial Aid

A—129J Murphy Hall, (310) 206—-0400
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The Financial Aid Office provides financial aid counseling and information to students who apply and are

qualified to receive need-based aid, including grants, loans, work study, etc.

Registrar’s Office

1113 Murphy Hall, (310) 8251091

Ascustodian ofstudent records, the Registrar’s Office is responsible for services including enroliment,

degrees, classes, transcripts, grades, official publications, and more.

Scholarship Resource Center

233 Covel Commons, (310) 206—2875

The Scholarship Resource Center provides helpfor studentsin search ofscholarship information,

resources, and supportservices, regardless offinancial aid eligibility and at no charge.

UCLA Counseling and Psychological Services (CAPS)

JohnWooden Center West, (310) 825—-0768

Provides confidential, one-on-one therapy services and otherprograms designed to promote the
emotional and mental well-being to the UCLA community, including the Wellness Skills Programs and
Workshopsacross campus and the Wellness Self-Help Lab at John Wooden Center West. 24-hour Help

AccessLine available. (www.counseling.ucla.edu)

UCLA PEER Helpline

(310) 825-HELP (4357)

Providescrisisintervention and referral hotline staffed by UCLA students and staff members.

Arthur Ashe Student Health & Wellness Center

221 Westwood Plaza, (310) 825—4073
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The Ashe Center provides outpatient services for UCLA students; most servicesareprepaid by registration
fees. A currentBruin Card isrequired for service.

Dashew Center for International Students & Scholars

106 Bradley Hall, (310) 825—-1681

The Dashew Center assists international students with questions aboutimmigration, employment,
government regulations,visas, financial aid, academicand administrative procedures, cultural
adjustment and personal matters.

Center for Accessible Education (CAE)

A—255 Murphy Hall, (310) 825—1501

Formerly known as the Office for Students with Disabilities, the UCLA Center for Accessible Education

facilitates academic accommodations for regularly enrolled, matriculating students with documented

permanentand temporary disabilities. Accommodations are designed to promote successful engagement

in the UCLA academicexperience.

Office of the Dean of Students

1206 Murphy Hall, (310) 825-3871

The Office of the Dean of Studentsisconcerned with matters ofdisciplinary action including academic

integrity (cheating, plagarism); student conduct; sexual harassment; UCpolicies regarding campus
activities,organizations and students; Dean’s Certification;among others.

Office of Ombuds Services

Strathmore Building, 501 Westwood Plaza, (310) 8257627

The Office of Ombuds Servicesisaplace wheremembers ofthe UCLA community—students, faculty, staff

and administrators—can go for assistance in resolving conflicts, disputes or complaints on an informal
basis. Inorder to afford visitors the greatest freedom in using its services, the Office isindependent,
neutral and confidential.

Student Legal Services

70 Dodd Hall, (310) 825-9894
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Student Legal Services provides confidential legal counseling and assistance from attorneysand/orlaw

students (under directsupervision by attorneys) regardingawide range of legal issuesto currently
registered and enrolled students.

Research Grants, Scholarships & Financial Aid

IoES Exclusive Research Grants & Scholarships

The loESadministersagrantand scholarship for undergraduate students to support their work at the
10ES.

The Glickfeld Excellencein Environmental Research Grant

A $4,000annual grantisawardedto one Environmental Science student each year. The fundswill be
used to pay the salary ofastudentworking asaresearch assistant undersupervision ofafaculty member
at UCLA. (See additional detail in section on Glickfeld Research Grant, above.)

The Greenspan Family Scholarship

In2018-19, we are pleased to offer once againa $2,000 Greenspan Family Scholarship exclusive for 10ES
Environmental Science majors.

Please visitthe loESwebsite for deadlines and applications.

UCLA Financial Aid

UCLA offersa variety offinancial aid options to students, including grants, fee waivers, scholarships,
work-study, subsidized and unsubsidized loans. Moreinformation on UCLA financial aid can be found

here.

Eligibility for most forms offinancial aid requiresthe filingofa Free Application for Federal Student Aid
(FAFSA).YoucanfileaFAFSA here.

There are thousands ofscholarships available to students. The sheer number ofscholarships and
eligibility requirements can be overwhelming. Luckily, UCLA has an office dedicated to helping students
find scholarships —the Scholarship Resource Center.

UCLA Scholarship Resource Center
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The ScholarshipResource Center (SRC) was establishedat UCLA in 1996 to provide scholarship
information, resources, and supportservicesto all UCLA students, regardless offinancial eligibility. It

offersfree resourcesto help you find scholarships:

e Departmental Scholarships

e UCLA Scholarships

e Scholarship Search Databases

e Nationaland International Scholarships

e SRC Grouponmy.ucla.edu

e Tipsfor Scholarship Applicants and for Parents

e Library ofscholarship books, many ofwhich contain listingsnotonthe web
e Bulletinboardsdisplayingawide range ofup-to-dateopportunities

Itoffersfree resourcesto help studentsapply for scholarships:

e Individual Counseling by appointment for scholarship-related questions
e One-on-one Writing Assistance by appointment for scholarship essays and personal statements
e Workshops, suchasHowto Find Scholarships, Writing Personal Statements, How to Get Letters

of Recommendation,and others

223 CovelCommons
(310)206—2875
http://www.ugeducation.ucla.edu/src

SRC hoursare 11:00 a.m.to 6:00 p.m. during the academicyearand 12:00 p.m. to 5:00 p.m. during the

summer.

Other UCLA Student Services Links

MyUCLA Student Services Directory:

1. ADA/504 Compliance Office
2. Arthur Ashe Student Health & Wellness Center
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Bruin Resource Center

Career Center
Center for Accessible Education

Community Programs Office

Counselingand Psychological Services

Dashew Center for International Students & Scholars
Dean of Student Offices
Emergency Preparedness

First Y ear Experience

Office of Fraternity and Sorority Life

Global Citizens Fellowship

Graduate Student Resource Center

Lesbian Gay Bisexual & Transgender Campus Resource Center

Office Technology Center

Parentand Family Program

Recreation

Registrar’s Office

Residential Life

Silk Road to the Future

Student Affairs Information & Research Office

Student Affairs Information Technology

Student Legal Services

StudentLoan Services and Collections

Student Organizations, Leadership & Engagement
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APPENDIX

Environmental Science Official Catalog Description

Capstone Major

The Environmental Science major is adesignatedcapstone major. Incollaboration with alocal agency or
nonprofitinstitution, students work individually and ingroups to complete projects thatrequire them to
integrate many ofthe skills, principles, theories, and concepts they havelearned throughout the
curriculumand apply them to real sy stems. Students are expected to contribute meaningfully to the
analysisand solution of particular environmental science issues involving multiple disciplines and
stakeholders with different perspectives. Those completing the majorshould possess critical thinking
skills, problem-solving abilities,and familiarity with essential computational, data collection, and analysis
skills, as well as demonstrate effective oral and written communication skills. Graduates shouldalso be
able to identify key ethical issues and analyzethe consequences ofvarious professional dilemmas, as well
as workproductively as partofateam.

The Environmental Science BS program represents strong collaboration between the Institute ofthe
Environmentand Sustainability and the departments of Atmosphericand Oceanic Sciences; Civiland
Environmental Engineering; Earth, Planetary, and Space Sciences; Ecology and Evolutionary Biology;
Environmental Health Sciences; and Geography. The program is designed for students who are deeply
interestedin the study ofenvironmental science. There aretwo components to the program, and both
must be completed to receive the degree. The first component, the Environmental Science major, requires
completion oflower-division requirements grounded in basic natural sciences, a five-courseupper-
divisionenvironmental science requirementreflecting the disciplinary breadth ofenvironmental science,
three social sciences/humanities courses, participation in asustainability-focused speaker series, and
completion ofanenvironmental science practicum. The secondcomponentisaminor or concentration in
one ofsevenenvironmental scienceareas, each associated with a particulardepartment. With assistance
from l10ES staff, students must formally apply to and be accepted by the associated department to receive
the minor.

Learning Outcomes

The Environmental Sciencemajor has the following learning outcomes:

e Ability to apply theories or concepts from coursework to analysis ofissues in the field



e Ability to make meaningful contribution to analysis and solution of particularissuesinvolving
multiple disciplines and stakeholders with different perspectives

e Critical thinkingskills, problem-solving abilities, and familiarity with computational and data
collectionand analysis procedures essential to the field

e Ability to identify ethical issues raised by a particular issue

e Ability to analyze the consequences ofvarious professional dilemmas

e Ability toworkproductively with othersas partofateam

e Effective oraland written communication skills

Preparation for the Major

Required: Chemistry 14A,14B,and 14BL (or 20A, 20B, and 20L), Environment 10, Geography 7, Life
Sciences7A, 7B, Mathematics 3Aand 3B(or 31A and 31B, or Life Sciences 30Aand 30B), Physics5Aand
5C (or1A and 1B), Statistics12o0r 13 (orLife Sciences 40).

Forthe atmospheric and oceanic sciences minor: Chemistry and Biochemistry 14C (or 30A) or
Mathematics 3C (or 32A) or Physics 1C(or 5B) isalso required.

Forthe conservation biology minor: Chemistry and Biochemistry 14C(or 30A) or Life Sciences 7C
and 23L isalso required.

Forthe Earth and environmental science minor: Chemistry and Biochemistry 14C (or 30A) or
Mathematics 3C (or 32A) or Physics 1C(or 5B), Earth, Planetary, and Space Sciences 1, and one course
from5,13,15,0r 61 arealsorequired.

Fortheenvironmental engineering minor: Mathematics 3C (or 32A)isalso required.

Forthe environmental health concentration: Chemistry and Biochemistry 14C(or 30A)isalso
required.

Forthe environmental systemsand society minor: one course from Chemistry and Biochemistry
14C(or 30A), Earth, Planetary, and Space Sciences 1, Life Sciences7C(and 23L), Mathematics 3C(or
32A),and Physics5B(or 1C)is also required.

Forthe geography/environmental studies minor: one course from Chemistry and Biochemistry 14C
(or30A), Earth, Planetary,and Space Sciences 1, Life Sciences7C (and 23L), Mathematics 3C (or 32A),
and Physics5B(or 1C), plus Geography 5 and one coursefrom1, 2, 3,4, or 6 are also required. Students
should take these courses before enrolling in upper-division courses.



Each course applied toward requirements for preparation for the major must be passedwith a grade of C—
orbetter. Students receiving a grade below C- in two courses, eitherin separate courses or repetitions of
the same course,are subjectto dismissal from the major.

Transfer Students

Transfer applicantsto the Environmental Science majorwith 90 or more units must complete as many of
the following introductory courses as possible prior to admission to UCLA: two general chemistry courses
with laboratory for majors, twogeneral biology courses with laboratory for majors, two calculus courses,
and two calculus-based physics courses.

Refer to the UCLA transfer admission guide for up-to-date information regarding transfer selection for

admission.

The Major

The major consists offour requirements: physical and life science,social science and humanities,
practicum/sustainability talks, and minoror concentration, as follows:

Physical and Life Sciences Requirements

Required: Environment 175and found additional courses from the following physical and life sciences
areas. No more than two courses may be from any one department. Atmospheric and Oceanic Sciences
101,102,103,104,M105,107,112,130,141, Chemical Engineering C118, Civil Engineering 153, 154, M166,
Earth, Planetary, and Space Sciences 101,C113,119, 139, 150, 153, Ecology and Evolutionary Biology 100,
109,116,151A,154, Environment 121, 157, Environmental Health Sciences 100, C125,C152D, C164,
Geography 100,102, 104,105, M106, M107,111,113, M127, M131.

Social Sciences and Humanities Requirements

Required: Environment 140 and two courses from Environment M132, M133, M137, 150, M153, M155,
157,159,160, M161,162,163, M164, 166, M167, Geography M128, 135,M137,150, M153, 156, Philosophy
125, PublicPolicy C115.

Practicum/Sustainability Talks Requirements

Required: Environment 180A,180B, 180C, and two terms of185A.
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Minor and Concentration Requirements

A minimum of 20 units applied toward the minor requirements must be in addition to units applied
toward major requirements or another minor. Successful completion ofaminor isindicated onthe
transcriptand diploma.

Forthe atmospheric and oceanic sciences minor:seven4-unitcourses,including (1) three from
Atmospheric and Oceanic Sciences M100, 101,102, 103, 104, M105, M106, 107, C110, C115,M120, 130,
141,C144,145, 150, 155, C160,C170,180and (2) four additional courses, two ofwhich must be upper-
division, fromany ofthe aboveatmosphericand oceanicsciencescourses beyond the minimum four
required or from Atmosphericand Oceanic Sciences 1, 2, 3,186 (must be taken twice), Chemistry and
Biochemistry 103,110A, 110B, 113A, C113B, 114, Earth, Planetary, and Space Sciences 15, Ecology and
Evolutionary Biology 109, C119A,122,123A0r 123B, 147, 148, Mathematics 115A, 115B, 132,135,136, 146,
170A,170B, Physics110A,110B,112,M122,131, 132. Other relevant courses from related disciplines may
be substituted with prior approval ofthe department. At least fivecourses approved for the minor must be
upper-division.One course may be taken on a Passed/NotPassed basis.

Forthe conservation biology minor: Ecology and Evolutionary Biology 100, 116 (or Environment
121),and four to six coursesfrom 100L, 101,103,105,109,109L, 111,112,114A,114B, C119A,C119B, 122,
M127,129,M131,142,151A,152,153,154,155,162,162L,C174,176,180A, 180B, any coursesassociated
with the Field Biology Quarter or the Marine Biology Quarteror approved equivalent, Geography 102,
104,M107,113,M115,131, 135 (amaximum oftwo Geography coursesmay be applied to the minor) are
required.

Forthe Earth and environmental science minor:five courses from Earth, Planetary, and Space
Sciences101,112,C113,139, 150, 153are required.

Fortheenvironmental engineering minor: Civil Engineering 153 and five courses from Atmospheric
and Oceanic Sciences 141, Chemical Engineering 100, 101A, 101B,101C102A,102B, 106, 113,C118, C119,
C140, Civil Engineering 110, 150,151, 152,154, 155, 156 A, 156B, 157A, 157B, 157C, 157L, M165, M166,
Earth, Planetary, and Space Sciences 101, C113, Environment M114,134,M153, 157,159, 166,
Environmental Health Sciences C125,C152D, C164, Mechanical and Aerospace Engineering 103, 105A,
105D, 133A,136,150A,174,182B,182Care required. Creditfor both Chemical Engineering 102A and
Mechanical and Aerospace Engineering 105A isnotallowed.

Forthe environmental health concentration: Epidemiology 100, twocourses from Environmental
Health Sciences 100, C135, C185A, C185B, and threecourses from Chemistry and Biochemistry 153A,
Environmental Health Sciences C125,C140, C152D, C157,C164,203are required.



Forthe environmental systemsand society minor: sevencourses from Environment M109, M111,
121,M130,M132,M133,134,M135,M137, 150, M153,M155,157, 159,160, M161,162,163,M164,166,
M167,186 arerequired.

Forthe geography/environmental studies minor: three courses from Geography M106,M107,
M109,110,113,M115,116,122,123,124,125,126,M127,M128,129,M131,132,135,M137,159C, 159D,
159E, and any two additional upper-division geography courses (except those from the preceding listand
courses 194 through 199) are required.

Each course applied toward requirements for the major, except Environment185A, must be taken for a
letter grade. Students must maintain an overall grade-pointaverage of2.0 (C) or better inallcourses
applied toward the major.

Honors Program

The honors program provides exceptional students an opportunity for advanced research and study,
under the guidance ofafaculty member, thatleads to the completion ofan honorsthesisor research
project. To qualify for graduation with honors, students must (1) complete all requirements for the major,
(2) have acumulative grade-pointaverage of3.5 or better in upper-division courseworkinthe major and
an overall GPA of3.0 or better, (3) complete at least 8unitsof Environment198 taken over at least two
terms, and (4) produceacompleted satisfactory honors thesis. The honors thesisor research projectisin
addition to the requirement ofthe completed practicum in environmental science project. Contact the
student affairs officer for furtherinformation.

Guidelines for Environmental Science Departmental Honors Program

I.REQUIREMENTS FOR ELIGIBILITY

A.Junior class standing (= 90 completed units ofuniversity-level coursework—do notconsiderAPor IB

units when calculating)

B. Cumulative GPA of > 3.0 in all university-level course work (including courses required as preparation
for the major)

C. Cumulative GPA of>= 3.5in course workrequired in the major (excluding courses required as

preparation for the major)



D. Atthe discretion ofthe Environmental Science Program, priorcompletion ofone or morespecified
courses

NOTE: The above are the minimum GPA requirements to earn Departmental Honors at graduation.
Studentswho have arealistic chance ofattaining the GPA minimums by their Degree Expected Term but
who do notyet qualify at the time ofapplication may be allowed, upon review and approval by the I0ES
Honors Committee, to pursue Departmental Honors.

Il1.REQUIREMENTS FOR ADMISSION

A.Selectionand agreement ofafaculty sponsor (generally a participating faculty member in the I nstitute
of the Environmentand Sustainability who should also be amember ofthe UCLA Academic Senate.Ifa
non-Academic Senate is the primary advisor, a Senate member should act asasecondary sponsor and co-
signer.)

B. Selection ofasuitable thesistopic.

C. Completionand submission to the Environmental Science Honors Committee ofacomplete application
form, Degree Progress Report, and Prospectus (see Application and Prospectus Guidelines below)

I11.ENROLLMENT INDEPARTMENTAL HONORS PROGRAM

All Departmental Honors students are required to enroll in two to three quarters of Environment 198 for a
total of 8 units. Students wishing to pursue Departmental Honors must also complete the Senior
Practicum (180ABC) series; Departmental Honors cannot substitute for the Senior Practicum, nor canit

be used as a substitutefor any other major or minor/concentration requirement.

IV.REQUIREMENTS FOR CONTINUATION (“MINIMUM PROGRESS")

A.Acceptableprogress towards completion ofrequired Environmental Science Honors course work,
monitored quarterly by the faculty sponsor

B. Acceptable progresstowards completion ofan Environmental Science Honors Thesis, monitored
guarterly or morefrequently by the faculty sponsor

C. Atthediscretion ofthe Environmental Science Program, participation ofthe studentin additional
“enrichment experiences,” monitored quarterly by the faculty sponsor

V.REQUIREMENTS FOR GRADUATION WITH DEPARTMENTAL “HONORS” OR “HIGHEST
HONORS”



A.Completionofall requirements for the major

B. Cumulative GPA of > 3.0 in all university-level course work

C. Cumulative GPA of > 3.5 inupper division course workin the Major

D. CompletionofrequiredHonors course work (Environment198)

E. Completion and acceptance by the Environmental Science Honors Committee ofthe Honors Thesis.

Application and Prospectus Guidelines

10.

11.

12.

The prospectus should be 2—3 pages with references,and include the following components:
Background: What is the motivation and context for the thesistopic? Place the probleminits
broader scientific,environmental, and policy (ifapplicable) context, and include asummary of
whatis knownaboutthe problem already.

Explainwho the audience is: Who will find this thesistopic important? Whatagency or group
would be interested in the results?

Clearly state your objectives. What question are you asking?

Include aclear timeline showing the steps y ou will take to complete the thesisand your
approximate time ofcompletion for each. A condensed version ofthis timeline should be provided
onthe contractyou submitto youradvisor.

Specifics regarding the thesis: What kind of dataare you collecting? What methods are you using?
Where will the research take place (e.g. field site)? What ty pe ofanalysis will you be using? What
areyour expected results?

A briefsummary ofthe supportyou haveorwill need to carry out the thesiswork. Thisincludes
who youradvisor is, and your access to the tools you need to get your thesis done.

References

The thesis must have somedepth and measure of completion. Merely assistingon projectsinalab
oraresearchgroup will not suffice. We expect products (below) focused on one topic.

Progress Report: Students must submitaprogressreportatthe end ofeach quarter for the
duration oftheir enrollmentin the Environment198 Honors Program. This can focus on skills
learned and measurements made,aswell as preliminary results and ifnecessary,changesinyour
research plan. Thisisa formal requirement, and shouldbe 2—3 pages submitted to the loESand
toyouradvisor.

Inorder for the honorsthesisto be accepted for satisfaction ofthe Environmental Science
Departmental Honors Program, it will need to satisfy the following criteria:

Y ou must submitan acceptable written final thesis paper that describes the results ofindependent
research based onaninvestigation ofthe literatureabout the topic, fieldwork, or lab results and
data. The thesisshould be approximately 20 to 30 pages, but remember, quantity isnota



substitute for quality. You must also make an acceptable oral presentation ofyour results. The
thesis paper and presentation should be complete, and include a motivation and background
sectionthat coversits broader context, methods, results, conclusions, and suggestions for further
work. The workshould be placed inabroadercontext that includes environmental impacts as
wellas the implications for specific policy, regulatory, economic and/or social issues where
applicable.

13. The oral presentation willnormally be made beforeor after the presentations madeby the
180B/Cstudents, typically during the final Environmental Science Colloquium classmeeting in
spring quarter. It must presentyour thesis results delivered inaclear, well-crafted and
professional manner.

14. The prospectus and thesis should be approved by youradvisor,and the thesisshouldbe
accompanied by ashort statementfrom your advisor stating the final grade for the project and his
or her recommendation for levelofhonors. Itiscritical that your advisor understand the
commitmentthey are makingtoyouandyourproject;the Honors project goeswell beyond the
expectationsofanormal 199 independent study.

15. The Environmental Science Faculty Advisory Committee will determine, with consideration ofthe
advising faculty member’s recommendation, the level of Honors to be granted. Iffor some reason
youare unable to complete the thesis or satisfy thesecriteria, youwill still earn the units and the
gradesforcompletion of Environment 198 courses, but no other credit will be given.

Deadlinesand importantinformation for pursuing the Environmental Science Honors Program:

Applicationand Prospectus Deadline:

Y ou must submit the attached application and a satisfactory prospectus (proposal ofyour thesis topic) to
the 10ES Honors Faculty Committee and to your proposed advisor no laterthan two weeks before the end
oftheterm prior to the terminwhichyouwill enroll for the first time in Environment198. Itisgenerally
advisableto beginthe projectduring fall or winter quarter, but students starting inspringcan complete it
ifenrolled in Environment 198 during summer or the subsequentfall, ifeligible to continue at UCLA.
Submit these materials,viaemail attachments, to rdieckmann@ioes.ucla.edu.

Contract Course Deadline: Friday ofweektwo (fall, winter &spring)

Uponacceptance to the Environmental Science Departmental Honors Program, you will need to submita
copy ofthe Environment 198 enrollment contract signedby your projectadvisor at the beginning (or
earlier) ofeach quarter for whichyou will enroll in Environment 198. The strict deadline for contract
course enrollmentis before the end ofweek 2 ofeach quarter inwhich youwill enroll. You will create the
Environment 198 course onyour My UCLA site, by clicking on “contract courses”and following the step-
by-step instructionsfound there. The 198 course isvariableunits per quarter, withamandatory grade
basis (not P/NP). Y ouwill need to submitacourse contract to enroll inthe 198 units for each quarter



prior to completing the project. Bring the contractin personto the IoESSAO (Royce Dieckmann)in Life
Science 2308.

PRACT ICUM VS.HONORS: Anindependent practicum projectis NOT a departmental honors project.
The two are separate, and completing the Departmental Honors Program does notexemptone from, or
substitute for, the Senior Practicum.

ALTERNATIVES: Any studentcontemplating pursuing the Honors Program with faculty outside of
UCLA or thatwill take place atanother institution must consultwith and gain the prior written approval
of the I0ES Faculty Honors Committee prior to undertaking any such project.

Questions: Email Royce Dieckmann, IloESSAO at rdieckmann@ioes.ucla.edu

Application For Departmental Honors Program In Environmental Science

Complete thisapplication and submitit to the Environmental Science Honors Committee by emailing to
rdieckmann@ioes.ucla.edu.

Name:

SID#

Date

Minor/Concentration:

Asof (date), I have completed (number ofunits) ofuniversity-level coursework. My
cumulative GPA in this course work s (GPA).

My cumulative GPA incourses required for the Major (but excluding thosecourses listed as preparation
for the Major)is: (GPA)

Proposed TitleofHonors T hesis:

Name of Faculty Sponsor (Academic Senate Member):

DepartmentofFaculty Sponsor:

Signature of Faculty Sponsor:

Additional Faculty Sponsor(s):



ProspectusofProposed Project: Attach (asaWord document) abriefsummary ofthe natureofthe
topic to be investigated, the techniques, materials, to be used in this investigation, and the results

anticipated;includereferencecitationsor relevantbibliographies asappropriate. Please see the attached

prospectus guidelineswhen preparing thisdocument.

Degree Progress Report: Attachacurrentcopy ofyourdegree progress report (available via URSA).

Practicum substitution requests quidelines

Studentswishingto pursue an independentresearchprojectin lieuofparticipatingona

Practicum team should contactthe loESPracticum Director, Noah Garrison at

ngarrison@ioes.ucla.edu

10.

Students wishing to pursue anindependent project for the practicum mustenrollin Environment
180A infall quarter ofthe academicyear inwhich youwill graduate. There is no substitute
availablefor 180A.Thisisa stand-alone course that providesavariety ofimportant skills thatare
notprovided elsewhere.

Y oumustbeingoodacademicstanding, and haveaminimum GPA of 3.0 or betterin the major.
Y ou mustsubmit asatisfactory prospectus (proposal ofyour project) to the IoES faculty
committee and to your proposed advisor by [datevaries based on date group projects will be
assigned]. The prospectus should be 2—3 pages with references, and include the following
components:

Background: What is the motivation and context for the project? Place the problem initsbroader
scientific, environmental, and policy (ifapplicable) context, and includeasummary ofwhatis
known about the problem already.

Explainwho the audience is: Who will find this projectimportant? What agency or groupwould
be interested inthe project results?

Clearly state your objectives. What question are you asking?

Include aclear timeline showing the steps y ou will take to complete the project and your
approximate time ofcompletion for each. A condensed version ofthis timeline should be provided
onthe contractyou submitto youradvisor.

Specifics regarding the project: What kind of dataare you collecting? What methods are you
using? Where will the research take place (e.g. field site)? What ty pe ofanalysis will yoube using?
What are your expected results?

A briefsummary ofthe supportyou haveor will need to carry out the project. Thisincludes who
your advisor is, and your access to the tools you need to getyour project done.

References
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11.

12.

13.

14.

15.

16.

17.

The project must have somedepth and measure ofcompletion. Merely assistingon projectsina
lab or similar will not suffice, and although you can help with morethan one project,we expect
products (below) focused on one project.

Progress Report: For projects lasting longer than one quarter (the most common situation), you
will need to submitaprogressreportbefore the end ofthe first quarter. Thiscanfocusonskills
learned and measurements made,aswell as preliminary results and if necessary,changesinyour
research plan. Thisisa formal requirement, and shouldbe 2—3 pages submitted to the
departmentand to your advisor. Students who fail to submitan acceptable progress report will
notbe permitted to enrollinthe second term of Environment 199 until the progress report has
beensubmitted.

Inorder for the projectto be acceptedas a substitution for Environment 180Band C to fulfill the
Practicum componentofthe Environmental Science major, it will need to satisfy the following
criteria:

Y ou must submitanacceptable written final project report, and make an acceptableoral
presentation ofyour results. The paper and presentation should be complete, and include a
motivation and background section that covers its broadercontext, methods, results, conclusions,
and suggestions for furtherwork. The workshould be placed inabroader context thatincludes
environmental impactsas well as the implications for specific policy, regulatory,economicand/or
social issueswhereapplicable.

The oral presentation willnormally be made beforeor after the presentations madeby the
180B/Cstudents, typically during the final Environmental Science Colloquium classmeeting in
spring quarter. It must be ascientific presentation ofyour projectresults delivered inaclear, well
crafted and professional manner thatison time (does not go over the allotted time limit, and uses
at least90%of the allotted time). Ifyour presentation does not pass, you will have one more
chance to make anoral presentationinfrontofone or more appropriatefaculty.

The prospectus and final paper should be approved by your advisor, and the final paper shouldbe
accompanied by ashortstatementfrom your advisor certifying thatyou performedworkat least
equivalentto 10 unitsofindependentresearch. Itiscritical thatyour advisor read and understand
the commitment they are making to you and your project; the practicum project goeswell beyond
the expectationsofanormal 199 independent study.

The Environmental Science Faculty Advisory Committee will determinewhether the final project
is a satisfactory substitution for the Practicum. Iffor some reason you are unableto complete the
projectand satisfy these criteriafor course substitution, youmay still be eligible to apply the unit
credittowards upper division credit for your major by petition.
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Deadlinesand importantinformation for pursuing an independent project for the Practicum:

Prospectus Deadline:

Y ouwillneed to haveyourprospectusdocumentcompleted by [the week thatgroupprojectsare
assigned]. The deadline to submitafinal, polished prospectus to the faculty committee ofthe l0ESwill be
the end of [the week that group projects are assigned] and youmust securea faculty advisor by that time.
This is accomplished much moreeasily with astrong prospectus. Emailacopy to
rdieckmann@ioes.ucla.edu to distribute to the faculty committee.

Contract Course Deadline: Friday ofweektwo (winter &spring)

Y ouwill need to submitasigned copy ofthe following contract with yourproject advisorat the beginning
of winter quarter or earlier, alongwith yourcourse enrollment contract, before the end ofweek 2 ofwinter
guarter to the IoESSAQO (Royce) in Life Science 2308. You will createthe Environment 199 course on
your My UCLA site, by choosing the link for “contract courses” and following the step-by-step instructions
found there. The 199 is 4 units per quarter,with amandatory grade basis (notP/NP). Y ou will need to

also submitacourse contractto enrollinthe 199 units for spring quarter.

e Honors:Anindependent practicum projectis NOT a departmental honors project. However, if
you are enrolledwith College Honors, the 180A/B/Ccourses already automatically grantunits
with College Honors. Students who qualify to apply for the Departmental Honors Program will be
contactedwith guidelinesand instructions for applying to that program.

e Alternatives: Studentsinterested inthe Field Biology Quarter or the Marine Biology Quarter
should consult with Royce Dieckmann, SAQin the IoES, prior to the deadline for independent
project prospectuses, and with the counselorsin the Ecology & Evolutionary Biology department
regarding availability and admission to those programs. Any student contemplating a project with
faculty outsideof UCLA or that will take place atanotherinstitution must consult with the 10ES
priorto undertaking any such projectand before the week 4 deadline for independent project
prospectus.

Studentswhose proposals are rejected by the l0ESfaculty committee will be placedwith 180B/Cgroups.

12



Policies and Procedures

Belowyou will find the College Academic Counseling website, which has information on justaboutany
academic regulationthatapplies to undergraduates. Alsoincluded here are their quick-referenceguides
for the most frequently-accessed information.

http://cac.ucla.edu/

Informational Guides & Links

e Calculating GPA
e Departmental Counselor Directory

e Dismissal Appeal

e Expected Cumulative Progress (ECP)

e Graduation Checklist

e Graduate in Absentia

e Incomplete/ Deferred/ InProgress Grades

e Pre-Health Requirements

e Readmission
e Course RepeatPolicy

e Residency
e UNEX Concurrent Enrollment
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http://cac.ucla.edu/wp-content/uploads/2016/02/GraduationInAbsentia.pdf
https://catalog.registrar.ucla.edu/ucla-catalog18-19-118.html
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