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Abstract: This paper investigates the relationship between air pollutant concentrations and seven meteoro-
logical parameters (wind speed, stable energy, Froude number, atmospheric boundary layer height, po-
tential temperature lapse rate, transport index and gradient Richardson number) based on the near ground
air pollutant concentrations and the high temporal and spatial resolution meteorological data from the
Weather Research and Forecast (WRF) model and develops a regression model for predicting ground level
daily mean PM,, (particulate matter with aerodynamic diameter less than 10 ym) and NO, (nitrogen diox-
ide) concentrations for urban Lanzhou. The results show that in urban Lanzhou, pollutant concentrations
correlate better with atmospheric boundary layer height and potential temperature lapse rate, and the cor-
relations between NO, and meteorological parameters are better than that between PM,, and meteorological
parameters. The developed regression model performs better for NO, than for PM,,. The fitting degree of

the developed regression model is higher in urban area than that in rural area, leading to the better
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performance in urban area. The overall performance of the regression model is as good as widely used com-

prehensive air quality models. The method provides a scientific basis for urban air quality forecasting and

air pollution study.
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Fig.1 Four nested domains of WRF (a), three meteorological stations (dots) and four air

quality stations (triangles) in the innermost domain (elevations shaded gray) (b)
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Table 1 Performance statistics of simulated

temperature, relative humidity and wind speed

gLt WA/ C MXHRE/ % R /m e s !
HR*/% 61 49 45
MB# 0.62 —3.37 0.12
RMSE® 2.58 15. 83 1.53
SD¢* 5.93 18.98 1.6
SDy* 6. 86 17. 06 0.65
HR"/ % 80 35 31
MB 0.14 5.51 —0.09
RMSE® 1.72 23.46 3. 14
SD¢b 15.1 21.74 11.78
SDy" 15. 04 27.28 12.01
Hras 5 TEDULI BEREXT L A5 b R VOB X L AE A Co B
O: WL .

a: the results compared with surface observation data, b: the results

compared with sunding data, C: simulated, O: observed
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Fig. 2 Correlation coefficients between logarithm of daily-averaged NO, concentration and

(a) logarithm of horizontal wind speed, (b) potential temperature lapse rate, (¢) gradient

Richardson number, and (d) logarithm of transport index

(The vertical dashed line indicates the critical correlation coefficient having passed ¢-test with a=0. 05)
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Table 2 Correlations between logarithm of
daily average pollutant concentrations and

stable energy, logarithm of Froude number

and boundary height at four air quality stations
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