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Characteristics and Cause Analy51s of Heavy Air Pollutlon in a Mountam0u§ Clty

During Winter f ‘ ]
LIU Zhuo-cheng NIU Yue-yuan, WU Jlng | YQN Y-unlong, HU Dong mel QIU" Xiong=hui, PENG L1n "y

(Key Laboratory bf Resources and Environmental Sys n _Of;tlmlzatlon Ministry of” Educatlon q;)llege of Env1ronmental Smence and

Engineering, Notth Chma Electric Power Umvcrsuy, Beqmg 102206, China) e
Abstract: Tdkmg the [typical heavy air pollution/process;in degqudn from Decemberé6 2018 to January 20, 2019 as an exdmple

the-charagteristics and cause analysis of heavy' air po]_luf‘l lo in a mountainous city in/winter were analyzed in this study. The results
showed that fine parl:lde mass (PM, ) was the primary pollutant ‘during the héavy pollution period: The water-soluble ions and
catBogacdbul coniponents avere the main components of PM— T_h(" secondary ions of S0, NO; , and NH,’ had the lager contribution
to watertsolible ions (87.7% ) , and the secondary organic 'é”zi.fbon (SOC) was the main component of the carbonaceous components
(71.6%). The concentration of the secondary ions during the heavy pollution period increased by 5. 3 times compared to levels before
the heavy pollution period, and was an important component resulting in the fast increase of PM, ;. An analysis of meteorological
conditions showed that PM, 5 and its main components had a significantly positive relationship with humidity and a significantly negative
relationship with wind speed. And that pollution became stronger with an increase in humidity and a decrease in wind speed. The
typical meteorological characteristics of mountainous cities are high relative humidity and large temperature variations, which can
accelerate the formation of secondary pollutants and are the main reasons for the rapid aggravation of PM, ;. In addition, the lower
average wind speed caused by the relatively closed terrain in mountainous cities makes the diffusion conditions of air pollutants
relatively poor, which is one of the reasons for the accumulation of pollutants. The source apportionment results showed that the
secondary sources (46.0% ) were the most important source of PM, ,, followed by coal combustion (32.6% ), vehicle exhaust
(19.8% ), and fugitive dust (1. 6% ). Therefore, mountainous cities should pay more attention to controlling secondary components,
especially secondary ions.

Key words: mountainous city; cause of heavy air pollution; PM,; carbonaceous components; water-soluble ions; source

apportionment
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