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Abstract: In response to the measurement requirements of turbulence in the study of cloud precipitation
physics, a turbulence parameter characterization method based on digital holographic interferometry to
measure the microphysical fluctuation of liquid cloud is proposed. Since there is no need to assume the
distribution function of the cloud droplet spectrum and adjust related parameters, digital holographic
interferometry can obtain the microphysical fluctuations of the liquid phase cloud affected by the actual
turbulence. The fog droplets affected by steady turbulence are used to simulate liquid phase cloud droplets,
and the droplet spectrum is recorded by a camera with a pixel size of 1.67 pm, and then the fluctuations of
the water content and the average radius of the droplets are obtained. According to the theory of
turbulence, the variance, time correlation coefficient, covariance and cross—correlation coefficient of
turbulence are obtained. Finally, by analyzing the time correlation coefficients of water content at different
intervals, the time scale of the turbulent field is 100 ms. Under the condition of a fixed sampling interval of
71 ms, the time correlation coefficient of water content at different initial times is analyzed, and the

EEWA : H %K A AR 54 (Nos. 41875034,41975045)
E—EE B (1997—) B W5 A, EEFSE 0 T2 B . Email: 1252900389@qq.com
SIH(GEIRIEE): 52 ( 1979*) VLB W EEWESE D ) R AT O ME B B KR BT 4 BR . Email: wangjun790102@xaut.edu.cn
s B :2021-03-29; F A B #3:2021-04-20
http: // www. photon.ac.cn

0701002-1



T AR

maximum deviation of the fluctuation from the average value is 23% , which proves that the flow field in
the measurement area is steady turbulence. This method can provide an effective measurement method for
studying the characteristics of liquid cloud microphysics and turbulence and the mechanism of their mutual
influence.

Key words: Digital holography; In-line digital holography; Liquid—Phase cloud microphysics; Cloud
droplet spectra
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Fig. 1 Experimental setup for observing the fluctuation of liquid phase cloud droplets spectra
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Table 1 Turbulence parameters based on liquid—phase cloud microphysics fluctuation
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