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Characteristics of Multi-Source Observations s of Precipitation Phase

Transition During Two Rain- Snow Events in Shenyang
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1 Shenyang Meteorological Bureau, Shenyang 110168
2 Shenyang Institute of Atmospheric Environment, C M A, Shenyang 110000
Abstract: Using multi-source observation data, including surface automatic weather stations,
ERAS reanalysis data, wind-profiling radar, microwave radiometer, cloud radar and X-band
dual-polarization radar, this paper analyzes the phase transition and evolution characteristics of
two severe rain-to-snow weather processes in Shenyang: Process |  (5-7 November 2023) and
Process Il (18-19 February 2024). Moreover, indicative indicators of rain-snow transition are
extracted from multi-source observations. The results show that Process | was controlled by a deep,
slowly moving cold vortex system, with stronger dynamic and moisture conditions (maximum
vertical velocity > 8 m s, liquid water content up to 12 g m'$, more accumulated precipitation,
and a relatively gradual phase transition process. The corrected microwave radiometer-retrieved
temperature agree well with operational phase transition indicators. Process Il was dominated by a
fast-moving upper-level trough, with rapid cold air intrusion and a more drastic phase transition.
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The corrected microwave radiometer-retrieved temperature is lower than radiosonde observations,
resulting in a 1-2 h deviation when traditional thresholds are used to discriminate the precipitation
phase. For both of the two rain-to-snow processes, the microwave radiometer-retrieved liquid
water contents both decrease sharply, and the 0<C layer heights keep descending. Cloud radar and
wind-profiling radar observations show that the two processes both were accompanied by a
significant weakening of vertical upward motion during the rain-to-snow stage, with vertical
velocity reduced to 1-2 ms™. The X-band dual-polarization radar detected that, during the
rain-to-snow stage, the 0°C layer bright band and the low correlation coefficient zone (0.8-0.92)
descended to the surface, which is the most intuitive and reliable nowcasting indicator of the phase
identification. The analytical workflow of “dynamic attenuation diagnosis—thermal stratification
tracking—dual-polarization radar phase recognition” constructed based on the above multi-source
observation characteristics, together with the shift in forecasting thinking from
“threshold-watching” to “trend-tracking,” could serve as a more operationally feasible technical
pathway for the nowcasting of winter precipitation phase transitions.

Keywords: rain and snow weather, dual polarization radar, bright band at 0°C layer, cloud radar,
phase identification
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Fig. 10 (a) Reflectivity factor and (b) correlation coefficient at Sujiatun X-band dual-polarization phased array
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