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Microphysical Characteristics of Raindrop Size Distribution Based

on Rain Intensity in Urumqi

YANG Tao"**,ZHANG Zuyi'**,YANG Lianmei'*?
(1.Institute of Desert Meteorology , China Meteorological Administration, Urumqi 830002, China;
2 Xinjiang Cloud Precipitation Physics and Cloud Water Resources Development Laboratory,
Urumgi 830002, China;

3 Field Scientific Observation Base of Cloud Precipitation Physics in West Tianshan Mountains,
Urumgi 830002, China)

Abstract Based on the measurements from PARSIVAL laser raindrop spectrometer in Urumqi from
2012 to 2013,the microphysical characteristic parameters of raindrop size distribution based on
different rain intensity in spring,summer and autumn,and their evolution characteristics with time,
Gamma function fitting and relationship are studied in this paper.It shows that: (1)The precipitation in
Urumgqi is dominated by small particles,and the six characteristics diameters of heavy rainfall are the
largest,followed by moderate rainfall,and the light rainfall is the smallest.Raindrop number density
mainly comes from small raindrops (diameter <1 mm),large raindrops (diameter > 3 mm) are the
main contributors to rain intensity,while medium raindrops (diameter 1 ~3 mm) are the main
contributors to water content and radar reflectivity factor,and radar reflectivity factor is greatly affected
by raindrop size. (2)The microphysical parameters of light rainfall are relatively stable with little
change,while heavy rainfall varies dramatically with multi —peak pattern,and moderate rainfall is
between the both.The spectral width and peak concentration of heavy rainfall are the largest, while that
of light rainfall is the smallest,and that of moderate rainfall is between them.The fitting spectrum of
light rainfall has obvious seasonal differences.The peak concentration in autumn is the largest, which is
related to the windy weather in autumn.(3)The Gamma fitting parameter relationship A-u is related to
the particle size and can be described by a binomial equation.The fitted Z-I relationship coefficient is
smaller than the commonly used Z=300/"* relationship.Therefore ,the use of the Z=300I"* relationship
in quantitative estimation of rainfall in Urumqi will lead to an overestimation of rainfall intensity.The
greater the echo intensity is,the more obvious the overestimation would be.The heavy rainfall during
summertime cannot fit the relationship well due to the characteristics of heavy rainfall in Urumgqi,
which is high intensity, short time and rapid change with time.

Key words Urumgi;raindrop size distribution;microphysical parameters; Gamma distribution
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