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12.806 / 10.571 Atmospheric Physics & Chemistry

Course Outline: Spring 2006

Tuesday and Thursday, 2:30-4:00 PM

Introduction, properties of the atmosphere (Prinn, McRae)
Combustion sources of stoichiometry (McRae)
Chemical thermodynamics / kinetics (McRae)(Prinn out)
Radiative transfer and photochemistry (McRae)
Tropospheric chemistry: CO (McRae)
Tropospheric chemistry: NOx and Ozone (McRae)
Tropospheric chemistry: HCHO and Ozone (McRae)
Tropospheric chemistry: Complex Hydrocarbons (McRae)
Atmospheric chemistry and transport: continuity equation (Prinn)
Atmospheric chemical transport models: continuity equation (cont’d) (Prinn)
Atmospheric chemical transport models: basic structures (Prinn)
Tropospheric chemistry: Homogeneous processes (McRae)

Tropospheric chemistry: Homogeneous processes
Tropospheric chemistry: Heterogeneous processes

Spring Break

Air Pollution Controls

Air Pollution Controls

Integrated Assessment of Air Pollution

Atmospheric chemical transport models: numerical integration
Incorporating chemical and physical processes in models
Atmospheric chemical transport models: examples
Atmospheric chemical transport models: examples

[Take-home exam distributed]

Atmospheric chemistry: measurement systems and estimation
Inverse Methods in Atmospheric Chemistry: optimal estimation

Inverse Methods in Atmospheric Chemistry: statistical methods
[Take-home exam due]

Inverse Methods in Atmospheric Chemistry: examples
Inverse Methods in Atmospheric Chemistry: examples
Inverse Methods in Atmospheric Chemistry: examples

(McRae)(Prinn out)
(McRae)(Prinn out)

(McRae)(Prinn out)
(McRae)(Prinn out)
(McRae)
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12,806/ 10.571 Atmospheric Physics & Chemistry

Course Qutline: Page 2

Problem sets (30% of grade) plus
Take-home exam in final 2 weeks (30% of grade)

Faculty: ~ Prof. G. McRae
Prof. R. Prinn

Teaching Assistant:  Alex Lewis

Recommended Textbook [* indicates book on reserve at Lindgren Library]

*Seinfeld, J.H., and S.N. Pandis, Atmospheric Chemistry and Physics (J. Wiley & Sons)




ATMOSPHERIC PHYSICS & CHEMISTRY

Interactions Between Air Pollution and Climate
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Hydrosphere Biosphere & Human Activity
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INTEGRATED ASSESSMENT: MIT Integrated !!’
Global System Model (IGSM)

HUMAN ACTIVITY (EPPA)
agriculture national and/or regional economic

sea

& ecosystems: development, emissions, land use level GDP growth, energy use,

change policy costs,

agriculture and health
impacts...

net carbon
exchange,

netdprir:"la'rty land use
B human CO3, CHg, CO, N20, NOy, SOy, NH3, B change
CFCs, HFCs, PFCs, SFg, VOCs, BC, etc.

EARTH SYSTEM
coupled ocean, atmosphere, and land

2D ATMOSPHERIC URBAN AIR
Dynamical & Chemical — POLLUTION
Processes (2D-L0) Processes

global mean and latitudinal
temperature and precipitation,
sea level rise, sea-ice cover,
greenhouse gas concentrations,
air pollution levels...

solar
forcing su.wa r cycles, energy & momentum transfers,
i C 4, N20, nutrients,

volcanic 3D OCEANIC TERRESTRIAL
forcing Dynamical, LAND ECOSYSTEMS
Biological, Water, Show Dynamical &

Chemical & Ice & Energy Biogeochemical

Processes (MiTgcm) Budgets (cLm) Processes (TEM)

soil and vegetative C,
net primary productivity,

trace gas emissions from ecosystems,
permafrost area...
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