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A Numerical Simulation of the Impacts of Ozone in the Ground
Layer Atmosphere on Crop Photosynthesis

Liu Jiandong" , Zhou Xiuji”, Yu Qiang” . Yan Peng”, Guo Jianping” , and Ding Guoan”

1) (Chinese Academy of Meteorological Sciences, Beijing 100081)
2) (Institute o f Geographic Sciences and Resource Research » Chinese Academy of Sciences , Beijing 100101)

Abstract The increase of O; concentration in the ground layer has negative impacts on crop photosyn-
thesis. The O; concentration above the wheat field was observed hour by hour with TE—49C ozone auto-
monitor in Changshu, and the impact of O; on the wheat leaf photosynthesis was measured in the OTC—
1 open top chamber simultaneously. Based on the observed parameters, a numerical model for simulating
the impact of O; on wheat canopy photosynthesis was developed, which has higher resolution and accura-
cy. The results of O; observation showed that there are three typical patterns of O; diurnal variation in
the Yangtze River Delta, including the unimodal curve with high concentration, multimodal curve with
high concentration and smooth variation curve with low concentration. The result of numerical analysis i-
dentified that the unimodal variation with high concentration has greater impact on daily photosynthesis
than the others. When the O; concentration and daily radiation changed synchronously, the impact of O;
on photosynthesis becomes more intense as daily radiation increasing. The lost of the wheat photosynthe-
sis due to Os; in the whole growth period was integrated, and the calculated results showed that the accu-
mulated lost of daily photosynthesis is about 9. 22% in the wheat growth period under suitable moisture
and fertilizer conditions.

Key words: ozone; crop; photosynthesis; numerical simulation



