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The dual-frequency precipitation radar (DPR) onboard the Global Precipitation Measurement (GPM) core

satellite is one of the important tools to observe the three-dimensional structure of precipitation systems.

By adding second frequency channel comparing with the Precipitation Radar (PR) onboard the Tropical

Rainfall Measuring Mission (TRMM) satellite, DPR has high potential to distinguish precipitation particle

types (mainly liquid or solid) by using the difference in the dual frequency observations. DPR is consist of

Ku-band radar (KuPR) and Ka-band radar (KaPR). Generally, in the stratiform rainfall, the top of the liquid

phase (exactly saying, mixed phase) can be defined by the brightband (BB) top, whereas it is difficult to

determine the top of the liquid phase because of the existence of the super cooled water above the

freezing level. In this study, one simple approach to determine the liquid top is proposed. The top the

liquid phase gives not only the thermodynamic characteristics of a precipitation system but also the cloud

physical process of the precipitation system. Even the height of the super-cooled water in the convective

system can be a proxy of the convective activity. 

 

The basic idea behind this method is that the dual frequency ratio of observed Zs from KuPR and KaPR

(DFRm) is almost free from the attenuation if the target precipitation particle is ice phase and the DFRm

and the retrieved DFR using the corrected Z-factor must be close each other. If there is super-cooled

water layer, Z of the KaPR is affected by the attenuation and leads large DFRm, whereas the DFR itself still

retrieves the Z profiles by assuming the ice phase and deviate from the DFRm. 

 

The method proposed in this study is to use the BB top, freezing height estimated from the BB top and

objective analysis (GANAL) data, precipitation type flag (convective or stratiform), corrected Z-factor of

KuPR, DFR between Ku and Ka band, and DFRm from level 2 product of DPR. In the stratiform

precipitation, BB top is defined to as the liquid top. In the convective precipitation, difference in the DFR

and DFRm and the corrected Z-factor of KuPR is utilized to determine the liquid top. Since the current

level-2 algorithm assumes the liquid top locates at the freezing level from GANAL to retrieve the Z-profiles

of both of KuPR and KaPR, large difference in DFR and DFRm appears when the liquid phase exists above

the freezing level because of the less attenuation effect is considered in the DFR. In the practical

application, one constraint of the threshold of Z-factor is added. 

 

This method is applied for Typhoon Trami in September 2018 and heavy rainfall event in Japan in July

2018. The preliminary result shows the reasonable change of top of the liquid phase. Further tests are

needed to adjust the threshold parameters. This method may be validated by comparing with the ground

based multiparameter radar. The multi-parameter phased array weather radar (MP-PAWR) located in

Saitama, Japan is suitable for the validation because of it is available for three-dimensional data in 30

second.
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