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The X-band phased array weather radar (PAWR) can measure three-dimensional dense precipitation data

with 100 elevation angles every 30 seconds. Taking advantage of this function, the main objective of

PAWR is to detect and predict rapidly developing localized torrential rainfall. On the other hand, terrible

weather disasters are often caused by massive heavy rainfalls with stationary fronts and typhoons in

Japan. The large-scale rainfall system is composed of several types of rainfall features, such as convective

cells, rain bands, and extensive stratiform rain. There are several issues we do not know well, such as how

heavy rain is generated and how it is concentrated in the large rainfall system. The PAWR observation data

with high time and spatial resolution should be also useful for investigating the large rainfall systems. 

 

In July 2018, record breaking heavy rainfall with Baiu-front occurred in western Japan. This heavy rainfall

continued for 10 days and killed more than 200 people. This heavy rainfall is caused by stationary front

and the influence of a typhoon. The PAWR installed at NICT Kobe covers the range of 120 km in diameter

with range resolution of 100 m. In the Kobe PAWR observation area, heavy rainfall lasted more than 72

hours from July 04 to 07. The area-averaging rainfall rate was continuously large between 1 and 3 mm h-1,

but maximum rainfall rate was not so large (less than 55 dBZ). The period when the area of rainfall echo

exceeded 50% was more than 60 hours. 

 

The significant characteristics of the PAWR observation data is that many strong echoes more than 40

dBZ are embedded in widespread rainfall echoes. Figure 1 shows CAPPI at a height of 3 km on 12:30JST

and 13:30JST in July 06. Most of the strong echoes have a cell-shape with a size of 5 to 10 km (Fig.1a),

and a band-shape strong echo with a length of 30 km is organized (Fig.1b). Looking at the vertical

sections, the strong echoes have a convective structure with vertically extending precipitation core, and

the echo top height is 7 to 12 km. Meanwhile, the widespread echoes have a stratiform structure with

bright-band. In the relatively strong echo areas of 30 dBZ or more extending to the southern region of

Fig.1a and the west of the strong band echo in Fig.1b, there are stratiform with bright-band when looking

at the vertical slices. The echo top height of stratiform echoes is 5 to 8 km. Looking at the distribution of

Doppler velocity in PPI and RHI planes, uniform and layered velocity fields are extended in the stratiform

echoes. However, around the cell-shape convective echo, local horizontal wind-shear (convergence and

divergence) in the lower layer is appeared. Within the convective band echo, a strong vertical wind-shear

with a thick inflow less than 3 km in height from SE and an opposite outflow more than 8 km in height was

observed. 

 

The strong convective echoes extend from SW to NE at the east of Awaji Island is a part of large-scale

accumulated linear rainband ("senjo kosuitai"). It is interested that the convective echoes develop within

the widespread rainfall environment that is very wet condition. The animation of three-dimensional

reflectivity observed by PAWR every 30 seconds is very useful to investigate the development of the

convective echoes. The development of cell-shape convective echoes is similar to localize torrential

rainfall by isolated cumulonimbus. That is, a strong precipitation core appears in the middle or upper

layer, and it spreads vertically and falls to the ground, and repeats the next precipitation core that has

been replaced again growing. The formation of the band-shape convective echo is also seen similar to the



Keywords:

case of dry and unstable condition in summer.

 
Phased Array Weather Radar, heavy rainfall, convective and stratiform echoes

 


