AOSC 434
Homework Set #4
Due: April 5, 2018
 
 
 
NAME______________________________
 
1. (3)  The composition and size of aerosol particles determine their optical properties, influence the atmospheric radiative balance, and impact climate.  For aerosols dominated by ammonium sulfate, soot, and mineral dust, the scattering and absorption coefficients on the attached excel spreadsheet apply.  Calculate the single scattering albedo, , for each aerosol type and wavelength and the Ångstrom exponent, , for each aerosol type.  Which particles are smallest?  If the aerosols are confined to a planetary boundary layer of 2000 m depth, calculate the aerosol optical depth, , for each case.  
If for Baltimore (at 550 nm) andwhile for Beijing (at 550 nm) anddoes this tell you anything about the composition and properties of the aerosols in the two cities?

2. (5)  Consider the following aerosol data collected with a six-stage impactor on a ship over the ocean, downwind of India.  The “cutoff” size indicated the median aerodynamic radius collected on that stage.  
 
 
                                                            Concentration (g/m3)                      
	Size cutoff (micrometers)
	Ca2+
	Na+
	Cl¯
	NO3¯
	SO42-
	K+
	NH4+


 
	    0.12
	0.051
	0.04
	0.13
	0.14
	1.81
	0.96
	0.73

	    0.24
	0.029
	0.03
	0.07
	0.07
	1.53
	0.62
	0.51

	    0.48
	0.042
	0.11
	0.15
	0.16
	0.43
	0.02
	0.18

	    0.74
	0.042
	0.17
	0.22
	0.29
	0.09
	0.005
	0.04

	    1.5
	0.142
	0.84
	1.23
	1.01
	0.18
	0.009
	0.07

	    3.6
	0.091
	0.48
	0.84
	0.54
	0.09
	0.006
	0.04


 
Make histograms of the size-mass distribution of each ion; see Seinfeld and Pandis, Chapter 7 for hints.  Identify the principal modes.  Which sources are evident?   
 
3. (2)  Determine the minimum diameter of an aperture (telescope lens) necessary to resolve features in the PBL with a resolution of 1.00 km from geostationary orbit.  Assume radiation in the near IR (2 m).
