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Rice production and quality will be strongly influenced by global warming and 
climate variability in the near future. In order to predict the effects of these changes on rice 
production and perform risk assessments of rice production changes under future climate 
scenarios, we need to examine the impacts of recent climate variability on rice production. We 
have developed a crop-meteorological database (MeteoCrop DB) for this purpose. The database 
has two unique characteristics; first it contains daily agro-meteorological elements, some of 
which are not routinely observed in Japan. Second, the database includes a 
micro-meteorological model of crop canopy and a rice growth model. 

The crop-meteorological database contains daily meteorological data for 1980 to 2008 
from Automated Meteorological Data Acquisition System (AMeDAS) stations (about 850 sites) 
and for 1961 to 2008 from surface meteorological stations (156 sites). These stations cover the 
whole of Japan and are the main components of the observation network of the Japan 
Meteorological Agency (JMA). The daily meteorological information in the database consists of 
both basic meteorological elements (including air temperature, wind speed, and precipitation) 
and specific agro-meteorological elements (solar radiation, humidity, downward longwave 
radiation, FAO-56 reference evapotranspiration, and potential evaporation). Although the 
agro-meteorological elements are important for clarifying the relationships between 
meteorological conditions and crop production, they are not observed at AMeDAS stations. We 
can successfully estimate those at each AMeDAS station from measured sunshine duration and 
the data at neighboring surface meteorological stations. Soil type at each AMeDAS station is 
also included in the database. The daily meteorological data at any AMeDAS (or surface 
meteorological) station, which are formatted as MS Excel 2003 (or CSV text) files, can be 
downloaded easily by selecting the point representing the station on Google Map. 

Both the micro-meteorological model of crop canopy and the rice growth model are 
coupled with the database. By applying these two models to the meteorological data at any 
stations we can easily evaluate the daily mean water temperature in a rice paddy during the 
growth period, the diurnal variation in rice panicle temperature during the flowering period, and 
the growth stage (heading date) in the main rice cultivar (Koshihikari). We have already 
validated the performance of each model by using several experimental data sets. Water 
temperature in the rice paddy is one of the most important factors affecting growth and yield of 
rice, and it can be input to a rice growth model. We have also found that rice panicle 
temperature during flowering is the most important agro-meteorological factor in heat-induced 
spikelet sterility of rice. 

The crop-meteorological database can be used on a web site (in Japanese only, 
http://MeteoCrop.dc.affrc.go.jp). We will show the application of the database to the effects of 
recent extreme weather on rice production in Japan. 


