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Simulation of Carbon Fluxes and Evapotranspiration in Rice Fields
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Abstract (250-300 words)

Quantification of the canopy photosynthesis and evapotranspiration (ET) of crops is essential to determine the effects of environmental changes on CO2 fluxes and ET in agricultural ecosystems and crop productivity. This study was conducted to simulate the CO2 fluxes and ET of paddy rice (Oryza sativa) based on the development of photosynthesis and ET models. We also projected spatiotemporal variations in CO2 assimilation and ET using a crop model based on remotely sensed information to identify a link of CO2 and water balances with the accumulation of plant biomass. The photosynthesis and ET models that were developed simulated CO2 assimilation and ET that had statistically acceptable agreements with the corresponding experimental measurements. Also, projections of spatiotemporal variations in absorption of CO2 and ET were established using the GRAMI-rice model using remote sensing data. These results indicate that CO2 and water fluxes in paddy rice could be well quantified based on simulation projecting spatiotemporal assimilation of CO2 and ET. Our results would highlight the need to partition water and carbon fluxes to improve our mechanistic understanding of primary productivity and water use efficiency of rice and environmental impact of agricultural practices. Further efforts should be made to seek ecological implications through a fusion between at-ground measurements and remote sensing observations via model improvement.
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