Post-spring-break MSC409 Syllabus: Radiation & Remote Sensing  
12 lectures, 2 HW, 1 lab, final

Texts: (will be contained in handouts)

Wallace & Hobbs, “Introduction to Atmospheric Sciences” Ch. 4, “Radiative Transfer”

Responsible for everything except 4.5.3c and 4.5.5c

Grant Petty, “A First Course in Atmospheric Radiation”

Dennis Hartmann, “Global Physical Climatology”

1. March 21, Tuesday: return midterm, hand out reading & syllabus.

Topic:

 The electromagnetic spectrum (Petty Ch. 3 handout; the day’s satellite images)

Wavelength versus frequency vs. wavenumber

2. March 23, Thursday: 

Topic: 

E=hv, Hartmann handout, p. 44-52 + Jackson’s liquid water absorptivity



Clear-sky gaseous absorption, structure of molecules



Radiatively active gases: water vapor, carbon dioxide, ozone, methane



Spectral lines, broadening, concept of line saturation



Absorptivity = emissivity



Broadband versus Monochromatic



Flux (Irradiance) & Intensity (Radiance) Nomenclature, Solid Angle (WH 4.2)



Daily average insolation. Petty fig 2.4 and 2.8

3. March 28, Tuesday: Handed out HW 3


The following is covered in WH4.3 and Petty pages 140-144.

Difference between Sun and Earth’s spectrum

Key facts about thermal emission: Planck’s law, Wien’s displacement law, Stefan-    Boltzmann law, Kirchoff’s law 

Global Energy Balance: how to estimate earth’s effective temperature from cons. of                              energy applied to the Sun’s temperature


Surface temperature: greenhouse effect 


Examples of short-term local radiative processes:  (Petty pp. 140-143)

nighttime radiative cooling of surface

cloud top radiative cooling

4. March 30, Thursday: Handed out Petty pp. 140-143; fotos of solar eclipse

Atmospheric Transmission (mostly from Petty ch. 7)

Integral and differential form of Beer’s law

Volume extinction coefficient b ; absorption + scattering

Single-scattering albedo w: scattering/(absorption+scattering)

Optical depth t = integral over b(s)ds where s=path length = z/cos(q)

Transmittance = exp [-t(z)/cos(q)]

Plane-parallel approximation

Langley plot

Atmospheric temperature sensing

_

5. April 4, Tuesday: handout on Daisyworld (Hartmann pp. 249-253) & WH figs. 4.11&12

Atmospheric Scattering.

Clear-sky (Rayleigh) Scattering.

Asymmetry parameter g

Cloud optical depth & relationship to droplet size

Scattering as a function of particle size

6. April 6, Thursday: HW #3 due. 

DAISYWORLD COMPUTER LAB. Ungar 301, 12:30-1:45

7. April 11, Tuesday: HW#3 handed back. HW #4 handed out.

Handouts of Twomey (1977), Albrecht (1989)

Aerosol indirect effects: “Twomey” effect and “Albrecht” effect

Mie scattering effects. Handouts of Petty plots

8. April 13, Thursday. 


Optical effects from water droplets: rainbows, glories, coronas


Other backscattering effects: heiligenschein, opposition effect


Ray-tracing and Mie explanations


Powerpoint presentation

9. April 18, Tuesday:

Radiative Impact of Clouds on Climate

ERBE – on handout

ISCCP

Orbital mechanics

10. April 20, Thursday: HW#4 due.  

Microwave remote sensing of clouds handout

11. April  25, Tuesday: Akos Horvath, “Cloud Remote Sensing from Recent Satellite Instruments”

12. April 27, Thursday: NO CLASS

13. May 9, Tuesday: 8 AM FINAL

