
9/8/2025

1

ATM515 Aerosol Physics 

Lecture 4: Characterization of aerosols
Part II 
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Advanced Particle Microphysics (APM) Model for 3-D models

GEOS-Chem (Yu and Luo, 2009);  WRF-Chem (Luo and Yu, 2011);

NAQPMS (Chen et al., 2017); IAP-AACM (Chen et al., 2021);

WRF-CMAQ (Mao et al., 2025); CESM2 (Yu et al., 2025); 

E3SM (Luo et al., 2025)

Ions, amines
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The number of bins and size range (dry diameter) for 
various types of particles are:

Secondary particles (composed of sulphate, nitrate, ammonium, 
and secondary organic species): 40 bins (0.0012–12 μm)

Sea salt: 20 bins (0.012–12 μm)

Dust: 15 bins (0.03–50 μm)

Black carbon: 15 bins (0.01–1 μm)

Primary organic carbon:15 bins (0.01–1 μm)

APM sets up bin structures for various type of particles at 
apm_init_mod.f90
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Parameters often used in characterizing an 
aerosol size distribution

Mean size

Degree of the spread
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Q: In addition to the representative size, what other aerosol property can 
we use to present the aerosol size distribution in a concise way?
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Size distribution based on different independent variables

no(logDp): Aerosol distribution as a functions of the base 10 logarithm 
logDp is more widely used in the field. 

Zeroth moment M0: total concentration;
1st moment M1:  M1/M0: number average particle diameter
2nd moment M2 is proportional to total surface area A  (M2 = A/pi), (M2/M0)1/2 = surface area mean diameter
3rd moment M3 is proportional to total volume V (M3 = 6V/pi):  (M3/M0)1/3 = volume mean diameter
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Normal Distribution

Log-Normal Distribution
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Properties of Log-Normal Distribution

Dpg is the median diameter

13

14



9/8/2025

8

Ambient Aerosol Size Distributions

How many parameters are needed to describe the full aerosol distribution?
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Hands-on example

Download the example excel sheet from class website

03-Particle_Size_Distribution_ClassExample.xlsx
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