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Fig.1 Monthly average of BC mass concentration and
standard deviation in Zhengzhou from 2006 to 2011
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Fig.2 The hourly variation of BC mass concentration in four seasons in Zhengzhou during 2006—2011
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Diurnal variation characteristics of black carbon aerosol mass concentration and
meteorological elements in Zhengzhou

ZHENG Dan', ZHOU Shun-wu'**, GUO Jian-ping?, Duodian Luozhu', WANG Chuan-hui?

(1. School of Atmospheric Sciences, Nanjing University of Information Science & Technology: Key Laboratory of
Meteorological Disaster, Ministry of Education of the People’s Republic of China; Joint International Research
Laboratory of Climate and Environment Change; Collaborative Innovation Center on Forecast and Evaluation of

Meteorological Disasters; Joint Center for Data Assimilation Research and Applications, Nanjing 210044, China;

2. State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China;
3. Anhui Provincial Meteorological Bureau, Hefei 230061, China)

Abstract: Based on the observation data of the Black Carbon aerosol (BC) mass concentration of the
Zhengzhou Atmospheric Background Station in the last 6 years (2006—2011), and combined with the surface
meteorological observation data, the daily variation characteristics of the BC mass concentration of the station
during the four seasons were analyzed, and harmonic analysis was used to explore the daily variation
characteristics of BC mass concentration and main meteorological elements (temperature, relative humidity, and
wind speed) on the ground in each season. The results show that: (D The annual average value of BC mass
concentration in Zhengzhou is relatively high. The diurnal variation shows a “double-peak type” in high-BC mass
concentration seasons (autumn and winter), and a “single-peak type” in low-BC mass concentration seasons (spring
and summer); @ The daily variations of meteorological elements in the four seasons show a “single-peak type”, in
which the moment of high BC mass concentration corresponds to the moment of low surface temperature, high
surface relative humidity and low surface wind speed; (3) Harmonic analysis found that the daily variation of BC
mass concentration had a period of 24 h + 12 h in autumn and winter, and an obvious 24 h cycle in spring and
summer; (4) The 24 h cycle of the daily variations of meteorological elements at the station were significant and all
are ahead of the BC mass concentration by 1—2 h, which suggested that meteorological elements could affect the
BC mass concentration.

Key words: black carbon aerosol; mass concentration; surface; meteorological elements; harmonic analysis;
Zhengzhou



