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Abstract An online tracer-tagged method coupled into a chemical transport model was described. Without the er-
rors caused by the non-linear character of O; photochemistry, the online tracer-tagged method can be used to esti-
mate the contributions from the photochemistry over various regions to the total O; concentrations in the targeted re-
gion in one simulation. To evaluate the results, taking the contributions from the photochemistry over the tagged
northern and southern parts of China as an example, the online tracer-tagged method was compared with the revised
sensitivity analysis. The comparison suggested that the online tracer-tagged method can reproduce the horizontal and

vertical distributions of the contributions from two tagged regions to the O; concentrations in East Asia, and also
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capture the typical heavy regional transport episode. This indicated the tracer-tagged method in this study can be

used to quantitatively assess the impact of the regional transport on the tropospheric O;. The analysis also showed

that the photochemistry in the southern and northern parts of China had a noticeable impact on O; in East Asia, and

varied with the seasons.
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Fig. 5 The height-latitude sections of the contributions from produced O3 in SCHN (left column) and NCHN (right column) estimated by

(a, d) the tracer-tagge

d method, (b, e) sensitivity analysis along 118°E in summer, and (¢, f) the errors of the tracer-tagged method
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Fig. 6 Similar to Fig. 5, but for winter
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Fig. 9 The height-time sections of the contributions from the produced O3 in SCHN (left column) and NCHN (right column) estimated

by (a. c) the tracer-tagged method and (b, d) sensitivity analysis to O3 in Beijing
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