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A survey of the existing literature on in situ measurements of cloud-precipitation microphysical properties was
undertaken. Then, a database was generated with aerosol, ice nuclei (IN), cloud droplet, fog, ice crystal, snow
crystal, and raindrop. From the datasets, the main properties of aerosol, IN and microphysical parameters were
obtained, including mean concentration of liquid and ice particles, LWC, and functional fit parameters of particle-
size distribution.

A statistical analysis about concentration of microphysical particles and their size distributions were performed.
More specifically, microphysical particle range and mean concentration were analyzed, and functional fit equation
forms and parameters were discussed.

The results are as follows. The overall average aerosol concentration in diameter greater than 0.3 µm is 166.9
cm−3. Using piecewise functions to fit aerosol particle size distribution can reduce fitting errors greatly. The av-
erage maximum values of IN concentration can reach 78.9 L−1 at -20ºC, with an overall average of 22.9 L−1.
Cumuliform clouds have higher overall average cloud droplet number concentration (Nc) of 907.7 cm−3, com-
pared to stratiform clouds, of 120.9 cm−3. Cumuliform clouds (stratiform clouds) have an average liquid water
content (LWC) of 0.875 (0.140) g m−3, with a peak value of 2.000 (0.520) g m−3. The gamma-size distributions
are shown to be suitable for most of the observed spectra in stratiform clouds. Both exponential- and gamma-size
distributions are applicable to fit raindrops originating from stratiform clouds. Good agreement is obtained when
gamma-size distribution is applied to fit raindrops originating from both convective and mixing (stratiform and
cumuliform) clouds. The exponential-size distributions are suitable for ice crystals and snow crystals size distribu-
tions. All those will provide guidance for our understanding of cloud-precipitation microphysical properties. It is
possibly useful for tuning cloud parameterization in the numerical models, evaluating retrival techniques even for
weather modification matters.


