
Evaluation of errors in precipitation over Japan reproduced by the non-hydrostatic 
regional climate model (NHRCM) 
 
Akihiko Murata1, Hidetaka Sasaki1, Hiroaki Kawase1, Masaya Nosaka1,  
Toshinori Aoyagi2, Mitsuo Oh’izumi3, and Kazuo Saito1 
 
1 Meteorological Research Institute 
2 Japan Meteorological Agency 
3 Meteorological College 
 
We evaluated the performance of a non-hydrostatic regional climate model with a grid 
spacing of 2 km, hereafter referred to as NHRCM02, in simulating precipitation in the 
present climate (from 1980 to 2000) of Japan. This model is based on Japan 
Meteorological Agency non-hydrostatic model (JMANHM) and does not include 
convective parameterization. We compared the precipitation reproduced by NHRCM02 
with that observed, and calculated errors such as systematic error (bias) and root mean 
square error (RMSE). We also examined the errors of precipitation simulated by the 
driving model for NHRCM02, hereafter referred to as NHRCM05, which has a grid 
spacing of 5 km and includes the Kain-Fritsch convective parameterization.  
The RMSE for the annual precipitation averaged over Japan simulated by NHRCM02 
was less than that obtained from the NHRCM05 simulation. The difference in RMSE 
between the two simulations was statistically significant at the 95% level, indicating 
that the model performance was improved by using a higher resolution model. On the 
other hand, the magnitude of bias for the annual precipitation from NHRCM02 was also 
reduced compared with that of the NHRCM05, but their difference was not statistically 
significant at the 95% level. 
Heavy precipitation reproduced by NHRCM02 and NHRCM05 was also evaluated. The 
99th percentile of hourly precipitation in the period of a year was averaged over 20 
years and used as an index of heavy precipitation. The results obtained was similar to 
those for the annual precipitation. That is, the RMSE for the index averaged over Japan 
simulated by NHRCM02 was less than that obtained from the NHRCM05 simulation, 
which was statistically significant. The magnitude of bias for the index from NHRCM02 
was reduced compared with that of the NHRCM05, but their difference was not 
statistically significant. 
 


