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Abstract: Objective To analyze the characteristics of fine particulate matter (PM,s) pollution in Urumgqi City, Xinjiang
Uygur Autonomous Region from 2016 to 2023 and establish a prediction model, so as to provide the reference for air
pollution prevention and control. Methods PM.s monitoring data of Urumqi City from 2016 to 2023 were collected
through the website of Ministry of Ecology and Environment of China. The changing trend of PM.s concentration was an-
alyzed using temporal chart and seasonal index. PM,s monthly average concentrations from 2016 to 2023 were used to
establish an autoregressive integrated moving average (ARIMA) model, and the data in 2023 was fitted and compared
with the actual values, using mean absolute percentage error (MAPE) to evaluate the effectiveness of the model, and
PM.s monthly average concentration from 2024 to 2025 was predicted. Results PM,s daily average concentration in

Urumgqi City showed a decreasing trend from 2016 to 2023 (r.=—0.239, P<0.001), with high seasonal indexes in Janu-
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ary, February and December, indicating certain seasonal characteristics. The optional model was ARIMA (1, 0, 0) (1, 1,

0)12, with the value of Akaike information criterion, corrected Akaike information criterion, and Bayesian information cri-

terion being 727.38, 727.88 and 737.10, respectively. PM.s monthly average concentration in 2023 was fitted and com-

pared with the actual values, with an absolute error range of 0.31-7.45 pg/m’, a relative error range of 0.01-0.53, and

MAPE of 14.42%. PM,s monthly average concentration in Urumgqi City from 2024 to 2025 was predicted to be consis-

tent with the trend from 2016 to 2023. Conclusions PM,;s concentration in Urumgqi City showed a tendency towards a
decline from 2016 to 2023, and was relatively high in winter. ARIMA (1, 0, 0) (I, 1, 0)i» can be used for short—term

prediction of PM,s pollution in Urumgi City.
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Figure 1 Changing trend of PM,s concentration in Urumqi City
from 2016 to 2023
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Figure 2 Seasonal index of PM,s in Urumqi City
from 2016 to 2023

2.2 PM,s 5 FK U ARIMA AR 5 53840

AU AN ARIMA (1, 0, 0) (1, 1, 0) »,
HAIC {2 727.38, AlCe {Hh 727.88, BIC {H K
73710, R HZ BRI LG 2023 4F PM.s H 34 i
W, SEPRERE, BXIRZELEE N 031~
7.45 pg/m’, FHXF R 2298 B O 0.01~0.53, MAPE
K o14.42% , F U ZEERG LA SR, W
1.

F 12003 AT PV JEIFREHRIE R4 55 5

Table 1 The fitting of PM,s monthly average concentration in
Urumgi City in 2023

i SLBRE/ T/ 20 1R 2 FHXF

(pg/m*) (pg/m*) (pg/m®) R
1 104.00 100.98 3.02 0.03
2 109.00 107.42 1.58 0.01
3 43.00 37.67 5.33 0.12
4 20.00 21.29 1.29 0.06
5 14.00 21.45 7.45 0.53
6 15.00 8.91 6.09 0.41
7 12.00 13.83 1.83 0.15
8 13.00 13.36 0.36 0.03
9 13.00 15.79 2.79 0.21
10 18.00 20.75 2.75 0.15
11 33.00 33.31 0.31 0.01
12 80.00 78.31 1.69 0.02
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Table 2 Predictive values of PM,s monthly average concentration

in Urumgqi City from 2024 to 2025

] FE/ (pg/m?) 95%CI

2024 4F
1H 106.89 71.39~142.39
2 116.31 77.52~155.11
3H 34.87 -4.53~74.28
4H 20.03 -19.50~59.55
5H 17.60 -21.95~57.14
6/ 13.47 ~26.08~53.02
7H 12.00 -27.55~51.55
8 H 11.47 -28.09~51.02
9H 13.51 ~26.04~53.06
104 18.00 -21.55~57.55
11 A 31.46 -8.01~71.02
121 85.12 45.57~124.67

20254
1H 105.41 62.23~148.59
2 /] 112.57 68.71~156.42
34 39.03 -4.95~83.01
41 20.01 ~23.99~64.02
5H 15.76 -28.26~59.77
6 14.25 -29.76~58.27
74 12.00 -32.01~56.01
8 H 12.25 -31.76~56.26
9H 13.25 -30.76~57.26
104 18.00 -26.01~62.01
11 A 3225 -11.76~76.26
121 82.50 38.49~126.51
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