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NUMERICAL SIMULATION OF THE INFLUENCE OF O;, CO, AND SPECTRUM
VARIATION ON THE PHOTOSYNTHESIS OF CROP CANOPY

Liu Jiandong Zhou Xiuji Yu Qiang
( Chinese Academy of Meteorological Sciences, Bejing 100081) (Institute of Geography, CAS, Bejing 100101)

Abstract

A leaf model was established for simulating photosynthesis of winter wheat based on characteristics of physt

ological ecology of plant, and then a canopy photosynthesis model was scrolled up from the leaf model. The in-

fluence of CO2, O3 and spectrum variation on canopy photosynthesis was fully considered in the model. Valida

tion of the leaf model showed that the model could simulate photosynthesis rate of winter wheat in field fairly

well. The simulation result by using the model indicated that: (a) When the concentration of O3 increased from

0 x107°V/V 10 200 x 10" °V/V, the canopy photosynthesis will decrease about 29% in contrast with the base
value. The canopy photosynthesis will enhance about 37% when the concentration of CO> changed from 330 x

107 °V/V to 660 x 10" °V/V. The canopy photosynthesis declined with the debasement of spectrum coefficient
according to the linear relation, which reduced about 27% with the spectrum coefficient varied from 0.5 to 0. 4.
(b) The canopy photosynthesis will be reduced about 35% in suburb, when the spectrum coefficient reduced to
0.4 and the concentration of O3 increased to 200 X 10~ QV/V, even with a doubled CO3 concentration and umr-

changed climatic scenarios.

Key words: O3, CO2, Spectrum, Photosynthesis, Numerical simulation.



