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This study analyzes the dependence of radar velocity spectrum width (o ) representing the magnitude of atmospheric
disturbances such as turbulence and vertical wind shear (VWYS) on ice crystal type. The ¢, zones shown as extreme
values were identified only in stratiform precipitation and they are highly related to the hydrometeor growth zones (GZ):
The Dendrite Growth Zone (DGZ) and the Needle Growth Zone (NGZ), where dendrite (DN) and needle (NE) type

ice crystal is dominant, respectively.

Statistical analysis of dominant microphysical properties of ice crystals and their relationships with atmospheric

disturbance in GZs was performed for eight precipitation cases under various conditions (precipitation type, season).

The o ~VWS relationships have remarkable differences in ice crystal type. While ¢ _ in NGZ is independent of VWS,
it strongly depends on VWS in DGZ. Moreover, in the transition area between the two zones, the o ~VWS relationships
were weaker than that of DGZ. Z,, which is inversely proportional to the strength of VWS, has a negative relationship
with ¢ in GZs. This relationship was significant in DGZ at approximately —1.3 m s™' dB™!, but in NGZ it was about
-0.2ms*dB L

The vertical profile pattern of the dual-pol radar variables was altered with the o zones as the reference andthese
phenomena depended on the magnitude of o . Vapor deposition growth and aggregate phenomena, which are highly
related to the existence of DN, were found by dual—pol. radar variables in the upper and bottom layers of the ¢ , zone
in the DGZ, respectively. Rime splintering and fragmentation of supercooled droplets, which are parts of Secondary Ice
Production (SIP) that can explain the NE generation mechanism, were expected in the upper and bottom layers of the

o, zone in NGZ, respectively.
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ObservingSimulation System Experiment)
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