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Abstl’act Photochemlcal pollutlon which is believedto be” 1nﬂuenced by emission changes and meteorological factors, is presently
quite' sétiolis in the Beijing-Tianjin-Hebei ( BTH) region, “China. There is a need to ascertain the effectiveness of air quality
manageme}lt in the region based on long-term air quality trends independent from meteorological influences. We apply Kolmogorov-
Zurbenko (KZ) filtering, a technique used to separate different scales of motion in a time series, to analyze the time series of the
maximum daily 8-hour running average for ozone (0,-8h) from 13 cities in the BTH region during 20132018, and also discuss trends
and driving factors. Results of the KZ filtering revealed that the short-term, seasonal, and long-term components of the 0,-8h
accounted for 32. 7%, 63.9%, and 3.4% of the total variance, respectively. The long-term component of the BTH region was much
higher than of those reported by others for Berlin, Paris, and London, and was comparable to that of Los Angeles in the early 1990s
and in the 4 years previous to our study. Although we found a lower long-term component than of those reported for Shanghai and
Nanjing in the Yangize River Delta, China, the BTH region had higher rates of increase that ranged from 2. 31 to 7. 12 wg+(m®-a) ™'
[ mean 4. 97 pg-(m’-a) ' ]. Based on the linear fitting results—that had not been verified by experiments or model simulations—the
average increase rates could be mainly attributed to emission changes (90.4% ), which may be distinguished into two parts, the
decrease of particulate matter (PM) (27.3% ) and the emission of O precursors (63. 1% ). Decreases of PM, sin Beijing, Langfang,
Tianjin, and Hengshui were considered to be responsible for the increase at the levels of 50.8%, 32.5%, 36.7%, and 48.6%,
respectively. This suggests that the rapid decrease in PM, scould be the most important factor in the increasing trend of O; in some
cities. We conclude that further decreases in the emission of O, precursors are required to overcome the effect of decreasing PM,
causing an increase in Oj.

Key words:KZ filter; meteorological conditions; surface ozone; Beijing-Tianjin-Hebei Region; PM,
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Table 1 ~ Status of ozone pollution in 2018 and the magnitude of annual trends over the period 20132018 in the BTH study region
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Table 2 Results of KZ filtered components and results of multiple linear regressions in the Beijing-Tianjin-Hebei study region during 20132018
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Table 3 Increase rates of O;-8h in the Beijing-Tianjin-Hebei study region in 20132018 based on multiple linear regression analysis
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