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Karamay Air Quality Assessment based on Fractal Summation Model

SHI Yang HE Bing-yu
( Xingjiang University Resource and Environment Institute Urumqi Xinjiang 830046 China)

Abstract: Take the atmospheric monitoring data of four districts in Karamay in 2012 as the samples. Analy—
sis for the distribution of atmospheric pollutant based on fractal summation model was done. The fractal dimension
was used to confirm the level of the random distribution of the air pollutants subsequently to figure out the at—
mospheric background value and the standard of SO, NO, and PM,,. ORAQI formula were ascertained to evalu—
ate the air quality of Karamay which was taken to contrast with the API index. The ORAQI results showed that
Karamay air quality appeared as a " U" shape in all year. The air quality changes with the alternating seasons ap—
parently it§ better in summer and spring than that of winter and autumn. In four districts the air quality of kara—
may is worse that of Wuerhe is the best. The API curve changes gently while the ORAQI model is better to
show the minor pollutants and can comprehensive reflect the contributes of the contamination factors.
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Table 2 The Karamay fractal summation model fitting results

80, N =2.5/0-1415
N=0.1347%992
N=2.2x10"5399
N =8.05.°0703
N =0. 0473402
N=1.26x10"7,58066
N =23.1/00126
N =0.992,!002
N=9.31 x10 4739205

NO,

PM,

r<0.029
0.029 <r=<0.059
r>0.059
r<0.026
0.026 <r=<0.052
r>0.052
r<0.038
0.038 <r=<0.092
r>0.092

141 5
959 2
9439
070 3
540 2
806 6
012 6
002

920 5
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Table 3 The Baijiantan fractal summation model

fitting results

S0, N =3. 44,0074 r<0.019 0.077 4
N =0.47/%%2° 0.019<r<0.046 0.5829
N=4.8x10 4288 r>0.046 2.838
NO, N=7.71/%0%13 r<0.017 0.041 3
N =0.30570846° 0.017<r<0.083 0.8469
N=8.92x10"7,50783 r>0.083 6.078 3
PM, N =12.43,%042 r<0.033 0.045 2
N=0.055 688  0.033<r<0.138 1.6888
N=0.0217>3%7 r>0.138 3.858 7
4
Table 4 The Dushanzi fractal summation model fitting results
S0, N =6.729,0-0801 r<0.043 0.086 1
N=8x10 4292 0.043<r<0.094 2.9942
N=5x10"432132 r>0.094 3.2132
NO, N =3.636:"1%7 r<0.038 0.193 7
N=5x10"3/22%  0.038<r<0.082 2.2049
N=8.36x10 14121773 r>0.082 12.177 3
PM,, N =20.58/% 034 r<0.041 0.035 4
N =0.24715%7 0.041<r<0.144 1.504 7
N=5x10"44012 r>0.144 4.6112
5
Table 5 The Wuerhe fractal summation model fitting results
S0, N=3.03/"" r<0.024 0.11
N=0.17/%852 0.024<r<0.14 0.865 2
N=1.16 x10 ~6,7-1923 r>0.14 7.192 3
NO, N =2.53/0143 r<0.021 0.144 3
N=0.102 6/-936  0.021<r<0.064 1.033 6
N=7.02 x10 %1013 r>0.064 10.136
PM,, N =23.45.0-0408 r<0.055 0.040 8
N =0.3571-0517 0.055<r<0.275 1.0517
N=0.118/23°8 r>0.275 2.519 8
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6 mg/m’
Table 6 Karamay background value and stander value mg/m
@
S0, 0.029 0.019 0.043 0.024 0.15
0.059 0.046 0.094 0.140
NO, 0.026 0.017 0.038 0.021 0.08
0.052 0.083 0.082 0.064
PM,, 0.038 0.033 0.041 0.055 0.15
0.092 0.138 0.144 0.275
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