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Recent study, the impact of coherent Doppler LIDAR (CDL) radial velocity on the forecast of localized 
heavy rain was examined. For simulating localized heavy rain case, which occurred in Tokyo on 24 Jul. 2015, 
I used the four-dimensional vibrational data assimilation (4D-VAR) and three-dimensional vibrational (3D-
VAR) system for use with a high-resolution numeral model, Weather Research and Forecasting Model - 
Advanced Research (WRF-ARW).  

This is because clouds which occurs rain are generated by updraft with convective instability, and the 
exact location of convection initiation is essentially determined by the location of updrafts. So, I observed 
wind condition in detail at boundary layer by using CDL, and get convergence. Assimilating the wind 
velocity of the boundary layer to WRF helps to improve precision of localized heavy rain forecasts. I had 
observed the radial wind velocity of the boundary layer at Nihombashi, Tokyo from May 2015 to May 2016 
by using CDL whose observation range was from 100m to 4km and resolution was 100m. First, I examined 
the impact of 3D-VAR, and had an impact on lower wind condition near the place of CDL. However, WRF-
ARW was not able to strengthen convergence. 3D-VAR examination realized the shortage of observation 
range.  

Second, I examined the impact of 4D-VAR by which 5 data of radial wind velocity every 6 minutes 
assimilated to WRF-ARW, and strengthened a convergence line, approximately 30km long, on the boundary 
layer around the spot of CDL. However, the convection was not able to rain on the WRF-ARW because of 
observation range. In the sensitivity experiment to assimilate artificial wind, precipitation was calculated 
when assimilating strong lower wind convergence. Therefore, to predict localized heavy rain in advance, it 
is one of the effective way to assimilate the observation data of lower wind. 

In the future, we complete our developing coherent Doppler Lidar and will examine the impact of 
assimilating observational data of multiple CDLs with expanded observation range into WRF-ARW and 
further discuss the assimilation method by 4D-VAR to LES (Large Eddy Simulation). 

 

 
 

Fig. 1. Coherent Doppler Lidar under development in our laboratory 
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Identification of wood heritages has provided beneficial information on the origin, historical 
background, wood selection and also new perspectives. In specific, historical cultural exchanges would be 
one of the possible factors that influence the wood selection in Japan. Recently, microscopic wood 
identifications were performed on the decorative and structural elements of several Japanese traditional tea 
ceremony rooms “Chashitsu” in Kyoto, Japan [1]. Although Japanese tea ceremony rooms are well-known 
as representative expression of “Wabi-Sabi” the Japanese senses of beauty, scientific wood identification 
has not seen as important in the past. 

For wood identification, minimum amount of samples that are necessary for making preparation were 
collected carefully from deteriorated parts or cracks so as not to alter the appearance and strength. 
Hand-sectioned samples were observed under an optical microscope and the samples were identified on the 
basis of microscopic anatomical features. However, in many cases, it is not easy to collect enough size of 
samples from old valuable wooden artifacts. In many cases, only one tiny sample can be provided. In order 
to preserve such a precious tiny sample, synchrotron X-ray microtomography (SRX-ray μCT) that is 
non-destructive and non-invasive method has been widely applied. Our investigation recently revealed this 
method is effective for identification and observing anatomical structure [2] [3]. From Japanese traditional 
tea ceremony room, it was difficult to get enough size of samples; SRX-ray μCT was also applied to 
identify the wood species. 

As a result, the unique wood usage peculiar to tea ceremony rooms was revealed. For instance, 
combination usage of Pinus densiflora and Zoboku (wood with bark) or Cryptomeria japonica and Zoboku 
for Tokonoma was confirmed. Furthermore, some results concerning about the wood selection envisaged a 
very unique cultural interaction between the architectural styles of Korean peninsulas and Japan. Now, 
other investigation of tea ceremony rooms in regard to wood species has been started in Kansai area. In 
order to deeper the “Wabi-Sabi concept” in wood selection and reveal the linkage among Asian counties, 
wood identification would be more and more important. 
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