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Abstract

Urumgi was one of the cities with the most serious air pollution in China. The research of atmos-
pheric environment pollution about present situation, trend and influencing factors is particularly
important in Urumgqi. This paper applies statistical model to analyze the air quality of Urumgqi.
Through the descriptive analysis of the air quality status in Urumgi, we can find the most obvious
periodicity of pollution. Through the time series ARIMA predictive model, we can predict the air
pollution index in 2014. Through the influencing factors analysis of the atmospheric environment
pollution based on association rules, we can find that the more obvious impact factors are the
weather, season, and the wind. Result shows that the air pollution index had significant differenc-
es between the heating season and the non-heating season or between the Sunny day and the
cloudy day. Through the corresponding analysis of air quality levels and season, we found that the
air quality levels were “better” from March to October; the more serious pollution periods are
concentrated in November, December, January and February.
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Figure 1. Air quality pollution index diagram in 2005-2012
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Figure 2. Trend graph of air quality level in 2005-2012
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Figure 3. Trend graph of air pollution levels in 2005-2012
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Table 1. 2005-2012 season index table
52 1. 2005~2012 FEE=3E 8%

At 1 2 3 4 5 6 7 8 9 10 11 12

R 1.940 1534 0972 0.842 0633 0574 0584 0645 0.676  0.760 1.158 1.682
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Figure 4. Air Pollution Index Chart in 2005-2012
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Table 2. Stationary test
2. FRMRRK
Augmented Dickey-Fuller Unit Root Tests
Type Lags Rho Pr < Rho Tau Pr < Tau F Pr>F
Zero Mean 12 —-0.0125 0.6776 —0.04 0.6664
Single Mean 12 110.8613 0.9999 -3 0.0392 45 0.0623
Trend 12 131.7958 0.9999 —2.96 0.149 4.62 0.2657

Table 3. Autocorrelation Check for White Noise
5 3. BHEXHBREFEKRE

To Lag Chi-Square DF Pr > ChiSq
6 33.95 6 <0.0001
12 45.22 12 <0.0001
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Table 4. Autocorrelation check of residuals

4 BB ENERXAN

To Lag Chi-Square DF Pr > ChiSq
6 417 4 0.3834
12 13.56 10 0.1941

Table 5. Pollution index predictive value table of 2014
=5 FOEMER 2014 F5BFUNESR

Hr Gl S SESR TN 5 R IR A BB
1 87.995 170.68
2 93.047 142.78
3 96.821 94.12
4 99.817 84.01
5 105.744 66.95
6 104.595 60.07
7 104.985 61.36
8 103.583 66.79
9 101.654 68.73
10 98.967 75.20
11 92.555 107.17
12 90.131 151.57
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Table 6. Association rules of air pollution factors
7 6. BRITRERAIKEEAN

Fou| KRR BIiEE =Tt
1 {9~10 —~1Ii} 0.0137 0.0820 1.8699
2 {Fm—1L} 0.0123 0.1011 2.3069
3 {7-8 A~} 0.0123 0.0726 1.6557
4 {15, X, 1~2H—~BMi59} 0.0233 0.4722 3.9623
5 {1, BX, 3~4H 859} 0.0205 0.2344 1.9666
6 {F, WR—~BM5%} 0.0164 0.2667 2.2375
7 {Z5. % B, 120 -5y 0.0178 0.3611 3.0300
8 {5 E. [, 3~47 855} 0.0123 0.3462 2.9045
9 {Z >R Ei559} 0.0137 0.1299 1.9348
10 {5, 3~4H—~REFY} 0.0110 0.1053 1.5682
1 . %0, WA, 1-2A—~RE5Y%} 0.0110 0.2286 3.4052
12 {i, 1~2H % E59} 0.0123 0.2368 3.5285
13 {, R —~EEGE) 0.0123 0.0288 1.7548

Table 7. Combined association rules of air pollution impact
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Fom SCHFE BISE Tt
N1 {7-8H. 9~10H -1} 0.0260 0.0772 1.7353
N2 {1} 0.0123 0.1011 2.3069
N3 {0, WA, 1~2H, 3~4A-RHMi55} 0.0438 0.3199 2.6445
N4 {F, WA H594} 0.0164 0.2667 2.2375
N5 £z, . B, 1-2H, 3~4A->RMi54} 0.0301 0.3548 2.9325
N6 {T—-RE59} 0.0137 0.1299 1.9348
N7 {5, 1~2H, 3~4H-BEI5Y} 0.0233 0.1491 2.1881
N8 {ZEx. B, WA, 12A-REGY} 0.0110 0.2286 3.4052
N9 {5, WAXA—>EEGI} 0.0123 0.0288 1.7548
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Table 8. Correspondence analysis test

i 8. MM

R LA

i 4 WRE ik

i RE 2R
1 0.730 533 919 919
2 207 .043 074 993
3 054 .003 .005 998
4 037 .001 .002 1.000
5 .005 .000 .000 1.000
Bk 580 1.000 1.000

I Y 1692.648, df =30, P <0.001.
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Figure 5. Correspondence graph of air pollution and season
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