ATMOSPHERICCHEMISTRY
CHEM F606(cross listed as ATMF606) Overview and Schedule--- Fall 2018

Instructor Dr. Jinggiu Mao (Reichardt 188074747118, jmao2@alaska.edu)
Office Hours Tu, Th 11:20A12:20P and any other time by appointment

Class Tu, Th,9:45A-11:15A, REIC 20

Text: Introduction to Atmospheric Chemistry, Daniel J. Jacob

(Available online:
http://acmg.seas.harvard.edu/people/faculty/djj/book/index.html)

Supplements Atmospheric Chemistry and Physics: from Air Pollution to Climate Chalaje)
H. Seinfeld and Spyros N. Pandis, 3rd Edition.

Course Description (from catalog):

Chemistry of the lower atmosphere (troposphere and stratosphere) including photochemistry, kinetics,
thermodynamics, box modeling, biogeochemical cycles and measurteciemtjues for atmospheric
pollutants; study of important impacts to the atmosphere which result from anthropogenic emissions of
pollutants, including acid rain, the OgreenhouseO effect, urban smog and stratospheric ozone depletion.
Special fees apply. Prequisites/Caequisite: ATM F601 or permission of instructor. (Crbsted

with ATM F606. Stacked with CHEM F406.) (3+0)

Course objectives / Learning Goals:
By the end of the semester, you will have a basic knowledge of:

¥ The atmospheric chemical carsftion
¥ The transformations of these compounds
¥ The importance of chemicals in the atmosphere for climate, human health, and ecosystem health



at a time that is convenient for interested students. In addition to these basic topics, we will cover the
following topics, but some knowledge in this area would be beneficial:

Chemical equilibrium, Chemical kinetics, Oxidation states, Chemical setaBasic photochenry

Course Structure

Classroom sessions, held twice a week, discuss theoretical and practical aspects of atmospheric
chemistry. The clasime lectures and discussions will follow the courseOs textbook. Problem sets are
assigned e2ry two weeks. The solutions to problem sets are due at the beginning of class on Tuesday.
Please begin the problem set early so that you do not have a deadline crunch and are able to ask
guestions regarding the problems.

The other half of the materiwlill come froma term paper and an AGlype presentation. The
guideline is attached at the end.

Course Policies



Graduatdevel students alsiead a term project and






¥ Title shoulddescriben aspecificmannerthecontentyou arecovering. If you

¥

arefocusingon a specificlocationor seasonbesureto includethatin thetitle.

Abstract shouldincludea brief statemenof the scientificquestiorno be

addressedndwhy it matterstheapproach(edp addresshis questionandmust
summarizekey messageandfindings.

Introduction providesthe contextfor the questiorbeingaddressed/Vhat
backgroundnformationmustthereadeknow in orderto understandherestof
the paperRemembeto assuméhereaderastakenthis course soit shouldnot
beatextbookdiscussion.Whatwork haspreviouslybeendone,andwhat
questiongemain,thatyou areaddressingere? ItOfteneffectiveto endyour
first paragraplof theintro with



If amodelmatche®bservationsganyou reportacorrelationcoefficientor an
amplitudeof aseasonatycleasobservedss. modeled?Notethatthe papers yoware
reviewingmaynot dothis (buttheyshould!). If you arepresentingzour ownresearch
resultstry to do soquantitativelyby reportingstatisticsvherepossible.

¥ Conclusions Thefirst paragraptshouldbriefly remindthereaderof the problem
beingaddressein otherwords,for thereadersavho skip the paperandonly read the
abstractaindconclusiongthoughof coursel will readcarefullyyourevery word ! ]).
Hereiswhereyou shouldfocuseachparagraplonadifferentkey messageWhatare
theimplicationsWVhatquestiongemain?How might theseknowledgegapsbefilled?
Whatobservationsreneeded?Testswith models1.ab experimentsTheory?.e.,
you candiscussvhatfuturework is neededo advancegour understandingpeyond
whatyouOvéearnedrom thepapersyouOvstudied.

¥ Figuresand Tables. You may include up to 4 figures and tables(combined). A
pictureis worth 1000wordsE if itOsagoodone! This s acritical review, soitOs
certainlyok to includefiguresfrom thepapersyouOreeadingbut theymustbe
properlycited(i.e0589.9224 0 0 0.24 10.24 0 0 ducm BT 50 BT 50 0 0 50 700 -530 Tm /TT2 1



Oxidizing capacity as determined from observed methyl chlorofofCa@

Isotopes in atmospheric chemistry (sulfate, nitrate, water, or hydrocarbons)
Methane trends (paleo, preindusttiapresent, or recent decades)

Methane role in oxidizing capacity and/or air quality

Chemistry occurring on dust or other aerosols

Sources of baseline ozone levels in surface air

Atmospheric budgets of oxygenated viddabrganic compounds (e.g., acetone, ethanol,
methanol, glyoxal, etc.)

Tropospheric halogen chemistry

Peroxy acetyl nitrate and losrgnge pollution transport

Isoprene oxidation and secondary aerosol or ozone formation

Monoterpene oxidation and formatiohsecondary organic aerosols

Paleo atmospheric composition

Planetary atmosphere (choose a planet or set of chemical reactions)

Radiative forcing from no®€O; species

Trends in regional air pollution (choose a pollutant/region)

Mercury budgets or oxidation pathways

Persistent organic pollutants Dry deposition

Wet removal (gases or aerosol)

Emissions from the biosphere: soil NOx, isoprene, terpenes, wildfires, or methan

Alternative Bwrite aresearchpaper on your own project:
Describeanddrawconclusiongrom a shortdataanalysigorojectfrom afield campaign,
monitoringnetwork,applyingasimplemodel,or your ownrelevantresearchY ou are
encouragedbo usethis projectasanopportunityfor aseedprojectthatcouldturninto thesis
work. Talk to theinstructorif youOdike to takeon yourown projectbutneedhelpfinding a
datasebr modelto use.



	C606_Mao_Fall18_syllabus_v2
	FinalProject_guidelines_2018

