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Abstract : A coupled photosynthesis-evapotranspiration model over winter wheat was developed according to the theory based on
SPAC. The model consists of three submodels, i.e. , a canopy evapotranspiration model, a canopy photosynthesis model and a
model of water and heat transfer in soil. The canopy evapotranspiration model comprises a solar radiation transfer sub-model,
a heat radiation sub-model, an energy balance sub-model and a canopy resistance sub-model. The canopy photosynthesis model
comprises a leaf photosynthesis sub-model, a stomatal cénductance sub-model and a leaf water potential sub~-model. The water
and heat transfer model in soil comprises a water movement in soil sub-model, a water absorption sub-model for root and a heat
diffusion equation sub-model. The three models were coupled by calling the canopy photosynthesis model to calculate canopy
resistance in the canopy evapotranspiration model, calling the evapotranspiration model to obtain soil temperature and canopy
temperature to calculate photosynthesis rate, soil respiration etc. At the same time, the canopy evapotranspiration model
combined with the water and the model of heat transfer in the soil to solve energy balance equation and calculate soil resistance.
Modular structure is used in the model and every model could be substituted by more advanced module. The time step of the
model 1s one hour at most.

The biochemical model proposed by Farquhar was used to calculate canopy photosynthesis. The modeling of
Photosynthesis and that of evapotranspiration are coupled in modeling by parameterization of canopy resistance.

The performance of the model was evaluated with data measured by the eddy covariance method, the results showed that

the model could simulate diurnal variations of CO, flux very well. The sensitivity of the model to changes in values of the main
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parameters was analyzed. In daytime the most sensitive parameter of CO, flux is found to be the initial quantum efficiency in
daytime and CO, flux is sensitive to changes in the convexity of photosynthesis-light response curve, CO, compensation point,
the wilting point and leaf area index. In the nighttime, parameters which photosynthesis was sensitive to were the Rubisco
catalytic capacity at optimal temperature and the dark respiration parameter.
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