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Effects of the urban expansion on the spatially varying trends of distribution in
air pollutants concentration: a case study of Urumgqi

CHEN Xuegang', WEI Jiang”", REN Quan’, ZHANG Kelei *

1. School of Geography Science and Tourism, Xinjiang Normal University, Urumgqi, Xinjiang 830054, China;
2. School of Resources &Environment Science,Xinjiang University, Urumqi, Xinjiang 830002, China;
3. Tianshan District Meteorology Bureau of Urumgqi, Urumqi, Xinjiang 830002, China;

4. School of Pratacultural and Environmental Sciences, Xinjiang Agricultural University, Urumgqi, Xinjiang 830000, China

Abstract: Human activities have resulted in increasing urban environmental pollution in cities, and the continuous urban expansion
will inevitably lead to the spatial variation of the concentration of environmental pollutants. Urumgqi is an inland city of northwest
China. Its special geographical location, energy structure and economic development have caused serious air pollution and people’s
production and living have been seriously affected. Therefore, in order to control pollution, local government has taken a series of
measures. In the present study, we analyzed the pollutants concentration data collected from three different regions (the south, middle
and north of the city) of Urumqi atmospheric environmental quality monitoring station during 2004—2009. Moreover, the moving
trends of the concentration of pollutants in space with the expansion of the city were studied. The present data indicated that the
maximum PM,,, SO, and NO, reached 0.379, 0.510, 0.120 mg~m‘3 respectively from December to January in winter. It was due to a
large number of coal consumption for heating and the high occurrence frequency of temperature inversion layers. With the rapid
spatial expansion of urban area in the north, the PM,y and SO, concentrations showed a trend of northward migration. In addition, the
pollutants concentrations in the most polluted south area of city have gradually declined, while the pollutants concentrations in north
of city have increased during the city's expansion. The NO, concentrations showed a southward migration trends, namely, the NO,
concentration changed a little in the north area of city, while it increased rapidly in south and middle areas. These results showed that
the pollutants concentration is experiencing a migration change in the space due to the rapid expansion of city and high dense human
activities. Differences pollution emission sources lead to the variation of the concentration of air pollutants in the space. Based on
these findings, we conclude that atmospheric pollution is a type of "coal smoke" pollution in Urumgqi and with the spatial distribution
of industries and urban expansion, the concentration of pollutants in space showed different characteristics of migration.

Key words: pollutant migration; spatial variation; SO,; PM,o; NO,



