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Fig.1 Research framework of urban atmospheric oxygen change based on atmospheric oxygen observation platform
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Fig.2 Map of atmospheric oxygen observation sites
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Fig. 3 Schematic diagram of the Agilent 7890B gas chromatograph for atmospheric O,/N, measurement system
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Fig. 5 Oxygen concentration observation platform observation data from December 1 to December 9, 2021
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(a) Comparison of Picarro and GC observation data; (b) Pressure and temperature; (c) Relative humidity and visibility; (d) Wind speed and

wind direction. 14:00 on December 4 to 14:00 on December 6, and GC data from 00:00 to 11:00 on December 9 were not

measured due to reasons; ** indicating a significant correlation at the 0.01 level
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Fig. 6 Feature importance of data correction model (a) and data interpolation model (b) built based on XGBoost model
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Fig. 7 Evaluation of the effect of the data revision model and interpolation model based on XGBoost model on the test set
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Fig. 8 Characteristics of the variation of oxygen concentration in Lanzhou City
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(a) Variation of oxygen concentration from July 1, 2020 to December 31, 20215 (b) Variation of NO, concentration from July 1, 2020 to December 31,

2021; (c¢) Average daily cycle characteristics of oxygen concentration; (d) Average daily cycle characteristics of NO, concentration. Black lines

in (a) and (b) indicate the seasonal variation signals after fitting, red dots indicate the time and concentration of the highest and

lowest values occurring in a year. The shading in (¢) and (d) indicates the 95% confidence interval
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Fig. 9 The partial dependence plot between oxygen concentration and meteorological parameters in Lanzhou City
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(a) Temperature; (b) Air pressure; (c) Visibility; (d) Relative humidity; (e) Two-variable partial dependence plot of temperature and

air pressure; (f) Two-variable partial dependence plot of temperature and relative humidity. The lowest value of the day is subtracted

from the meteorological data to reflect the influence of its relative change on the oxygen concentration
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Fig. 10 The relationship between LAI and O, in Lanzhou
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(a) 7-day averaged O, concentration (blue) and LAI (green) from July 2020 to December 2021; (b) Changes of O, concentration with LAI
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High-precision Observation of Atmospheric Oxygen
in a Typical Industrial City of Lanzhou

WANG Li', LIU Xiaoyue’, HUANG Jianping"*
(1. Collaborative Innovation Center for Western Ecological Safety, Lanzhou University, Lanzhou 730000, China;
2. Key Laboratory for Semi-Arid Climate Change of the Ministry of Education, College of Atmospheric
and Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract: Human activities have changed the air oxygen content in urban areas and threatened the regional
atmospheric oxygen balance. However, studies on urban atmospheric oxygen (0O,) remain limited, and a
systematic assessment of the mechanisms that drive urban O, variability is not yet possible. Therefore, the long-
term observation of atmospheric O, in urban areas is of utmost importance. This study provides an in-depth
overview of the Lanzhou online atmospheric oxygen observation platform, which is the first in situ, high-
precision, continuous atmospheric O, observation platform in China. The platform uses a gas chromatography-
thermal conductivity detector (GC-TCD) method to measure the atmospheric O, content and establishes an
XGBoost-based correction model for atmospheric O, observation data. After correction, the observation system
error of atmospheric O, has significantly reduced to —0.68 pmol/mol. The observation results showed that
atmospheric O, has clear seasonal and daily variation characteristics and good correspondence with urban human
activity indicators (NOx). Based on the capabilities of the atmospheric oxygen observation platform demonstrated
in this study, the platform can detect microvariations in atmospheric O, against a high background, providing
crucial data to support research into urban atmospheric O, levels. Due to the close relationship between carbon
and oxygen cycles, the long-term observation of atmospheric O, can be a scientific basis for establishing
regionally appropriate “double carbon” practical paths.

Key words: Atmospheric oxygen observation; Lanzhou City; Gas chromatography; XGBoost-based

correction model; Variation characteristics.
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