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Study on the influence of Anshan meteorological conditions on PM, .

and SO, based on GAM

LIU Peng,MA Haibo, CHEN Zhengyuan
( Ecological Environment Geology Service Center of Henan Geological Bureaut ,Zhengzhou 450053, China)
Abstract ; According to the hourly meteorological data and hourly air pollutant data in Anshan City, Lia-
oning Province in 2019, a response relationship model was established based on the generalized additive
model (GAM) considering confounding factors such as the background value of urban air pollution and
months. The concept of relative risk (RR) was introduced to calculate the quantitative relationship. The
influence of three meteorological factors (wind speed , temperature , relative humidity) on PM, 5 and SO,
was analyzed. The results show that all the meteorological factors have threshold effects on PM, . The
influence percentage of wind speed is the highest. When the wind speed changes below 4 m/s, the rela-
tive change of PM, 5 concentration per unit increment is —=7.63%. The concentration of PM, 5 changes in
a U-shape with the increase of temperature. The threshold of temperature is 10 °C , and the relative
changes of PM, ; concentration caused by the temperature are —0.56% below 10 °C and 0.6% higher
than 10 °C. When the relative humidity is between 18% and 85% ,the increase of relative humidity of-
ten leads to the increase of urban PM, . concentration. When the response variable is SO, , the relative
changes of SO, concentration corresponding to per unit reduction of wind speed, temperature and

relative humidity are —0.91% ,-0.43% and 0.98% , respectively.
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Table 2 VIF values between meteorological factors
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Table 3 AIC values of the model corresponding to the lag data of air pollutant concentration
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S0, 5 946 10 992 12 622 12 702 12 893 13 126 12 940 13 145 9 639 11 392
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Fig.1 Response relationship between the concentrations of two types of air pollutants and three types of meteorological factors
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Table 4 Quantitative effects of meteorological factors on the concentrations of air pollutants

] 7 A5 A it [REIX 7] AX RR 95%CI ER/% 95%CI
<1 n/s 0.923 6 0.852 5~1.000 6 -7.63 -14.7~-0.06
1~3 m/s 1.009 5 0.993 6~1.025 7 0.95 -0.63~2.57

P 0.5 m/s
3~4 m/s 0.950 2 0.911 8~0.990 2 -4.97 -8.81~-0.97
4~6 m/s 1.024 0 0.979 2~1.070 8 2.40 -2.07~7.08
PM, 5 <18% 0.980 2 0.962 4~0.998 3 -1.97 -3.75~-0.16
AERTE B 18% ~85% 1% 1.004 6 1.003 6~1.005 5 0.46 0.36~0.55
>85% 0.980 0 0.962 7~0.997 6 -1.99 -3.72~-0.23
<10 C 0.994 1 0.990 2~0.998 4 -0.56 -0.97~-0.15
R 1%C
>10 C 1.006 0 1.001 0~1.011 0 0.60 0.10~1.10
R >0 1 m/s 1.009 1 1.003 1~1.015 1 0.91 0.31~1.51
S0, AXT IR >0 1% 0.990 1 0.989 6~0.990 6 -0.98 -1.03~-0.93
R >-15C 1C 1.004 3 1.002 9~1.005 7 0.43 0.29~0.57
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