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A process-based biogeochemistry model, DNDC-Rice, has been constructed aimed at 
simulating rice growth and CH4 emissions from rice fields under changing climate, i.e., elevated 
atmospheric CO2 concentration and temperature. It simulates the effects of elevated CO2 on rice 
growth by the β-factor approach, where it approximates enhancement of photosynthetic rate 
under elevated CO2 by a single adjustable coefficient. It also simulates leaf area development of 
rice depending on the air and floodwater temperature as well as the N availability. Rice growth 
and CH4 emission are linked together through rhizodeposition rate and rice plant’s conductance 
for CH4 emission, which are assumed proportional to the root biomass and the tiller density, 
respectively.  

DNDC-Rice model was validated using a five-year record of rice growth parameters, 
as well as a three-year record of CH4 emissions, from the free-air CO2 enrichment (FACE) 
experiment on a rice field at Shizukuishi in northern Japan. In that experiment, two levels of 
atmospheric CO2 (ambient, and 200 ppm above the ambient) were imposed on the rice plants. 
As the average across the five or three years of observation, elevated CO2 enhanced the final 
above-ground biomass by 11%, and the seasonal CH4 emission by 26%. Present model was able 
to predict the final above-ground biomass for every year, for both the elevated and ambient CO2 
treatments. It also gave a reasonable prediction for CH4 emissions from the rice field under 
ambient CO2. For the rice field under elevated CO2, however, it obviously underestimated 
enhancement of CH4 emission under elevated CO2. The underestimation of CH4 emission under 
elevated CO2 was partly attributed to the fact that the model also underestimated the root 
biomass under elevated CO2, as rhizodeposition was supposed to be the major carbon source for 
CH4 production in the soil. In addition, another independent research (Cheng et al., 2008) 
suggested that elevated CO2 also stimulates rhizodeposition rate per unit root biomass as well as 
the conductance for CH4 emission per rice tiller. These are probably another mechanisms for 
elevated CO2 environment to enhance CH4 emission from rice fields, which are not yet 
accounted for in present model.  


