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Table 1 Results of O, stationarity test and ADF unit root test
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t-statistic Prob. Test critical values at 1% level Test critical values at 5% level Test critical values at 10% level
—8. 244 276 0 —3.983 471 —3.422 218 —3.133 955
®2 ADFRBFE
Table 2 Augmented Dickey-Fuller test equation
A hE Yl P 1 22 t BAHH ;|
Variable Coefficient Standard error t-statistic Prob.
0,(—D —0.316 002 0.038 330 —8.244 276 0.000 0
R C 0.014 593 0.002 235 6.530 066 0.000 0
# I (TREND) 0.000 000 425 0. 000 006 59 0.064 434 0.948 7
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Table 3 Analysis diagram of O, autocorrelation function

Auto correlation Partial correlation AC PAC Q-Stat Porb.
! 'F 1 0.683 0.683 171.43 0.000

' N 2 0.436 -0.055 241.67 0.000

' H 3 0.289 0.023 272.47 0.000

! g 4 0.197 0.008 286.80 0.000

! ! : 5 0.177 0.080 298.40 0.000

! ' 6 0.203 0.097 313.83 0.000

' Hl 7 0.205 0.018 329.50 0.000

! ' 8 0.163 -0.031 339.47 0.000

! 'n 9 0.083 -0.074 342.06 0.000
Hy 'y 10 0.014 -0.036 342.13 0.000
Ly H 1 -0.005 0.020 342.14 0.000
iy Nl 13 0.017 0.038 342.25 0.000
N 'y 13 -0.001 -0.074 342.25 0.000

. i 14 -0.013 -0.010 342.32 0.000

' Lyl 15 -0.027 -0.012 342.59 0.000

' N 16 -0.069 -0.049 344.40 0.000

' H 17 -0.075 0.021 346.58 0.000

! ! 18 -0.044 0.038 347.32 0.000

' LN 19 -0.066 -0.090 349.02 0.000

' Il 20 -0.049 0.046 349.95 0.000

' N 21 -0.066 -0.055 351.62 0.000

| N 22 -0.107 -0.051 356.09 0.000

' IRl 23 -0.120 -0.006 361.72 0.000

' Fpl 24 -0.101 0.013 365.74 0.000

' a1 25 -0.096 -0.031 369.39 0.000

| 1 26 -0.114 -0.067 374.48 0.000

| I Al 27 -0.094 0.040 377.97 0.000

' . 28 -0.121 -0.075 383.81 0.000

' Ly 29 -0.124 0.013 389.95 0.000

! LRl 30 -0.107 -0.002 394.53 0.000

| 'R 31 -0.108 -0.030 399.19 0.000

| N 32 -0.117 -0.056 404.66 0.000

' 'n 33 -0.129 -0.035 411.37 0.000

! o | 34 -0.119 0.032 417.09 0.000

[ Fpl 35 -0.085 0.021 420.04 0.000

l L] 36 -0.048 0.015 420.99 0.000
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Table 4 Information sheets of AIC,SIC and HQ method

RS Model AIC SIC HQ

ARMA(1,0) —5.813 072 —5.791 659 —5.804 561
ARMAC(1,1) —5.813 082 —5.780 962 —5.800 316
ARMAC(0,1) —5.647 139 —5.625 769 —5.638 646
ARMA(2,0) —5.812 695 —5.780 510 —5.799 902
ARMA(2,1) —5.808 003 —5.765 089 —5.790 945
ARMA(2,2) —5.808 007 —5.765 094 —5.790 949
ARMAC(0,2) —5.751 998 —5.719 944 —5.739 259
ARMAC(1,2) —5.807 812 —5.764 986 —5.790 790

T LA i

Note:Bold are the maximum

(2) 522 H P K 36 15 1E A5 K 56 0.05, LWk 22 P B IR A P81 . 254 A ARG 3
il MEEIZAE A 5 22 7 51 89 ACF PACF, JIBr - 5B E, FIE ARMACL, 0) B 2 24 57 5]
IR 2P IR TR g H R P TR B RIS A B RS

X5 BR.EWMQFEIHENN P EHBET

K5 MHAXKXZEFIHE ACF.PACF

Table S ACF and PACF diagrams of sample residual error sequence

Auto correlation Partial correlation AC PAC Q-Stat Porb.
AL N 1 0.048 0.048 0.8476
I I ! 2 -0.050 -0.052 1.7566 0.185
NN NN 3 -0.022 -0.017 1.9316 0.381
I I ! 4 -0.057 -0.058 3.1218 0.373
NN I 5 -0.032 -0.029 3.5134 0.476
Wil il 6 0.071 0.068 5.3849 0.371
] L 7 0.091 0.080 8.4974 0.204
M i 8 0.083 0.080 11.0790 0.135
M1 ! 9 -0.001 -0.001 11.0800 0.197
g I ! 10 -0.070 -0.055 12.9470 0.165
01 ! 11 -0.059 -0.040 14.2420 0.162
il M 13 0.058 0.066 15.5340 0.159
M N 13 -0.011 -0.029 15.5810 0.211
M1 M 14 -0.006 -0.024 15.5930 0.272
H L 15 0.031 0.009 15.9520 0.316
I ! i 16 -0.058 -0.059 17.2400 0.305
2.2 GARCH EEFR 4,603 694, F GEit & 4 (Prob. F (1,391)) K
2.2.1 GARCH ## ¢4 5 0.031 9,k J K 5 i) HE 2 (Prob. Chi-Square (1))

XL ST B ARMA (1.,0) B F LM 7: 46 56 0.031 9, Z&FRMBRAAE 1 B ARCH 20, A
JEAA R B ARCH 80 . 85 R Won . F il H M E O 7 GARCH #% & % B ARCH %% I,
A 4,637 139, 7 7 Z M ERK B8 5 (Obs * R-squared) GARCH R i 5 /ME BAENIXT L nsE 6. HFE 6
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#£ 6 GARCHH#EERR

Table 6 Information sheet of GARCH model

GARCH AIC SC HQ
(1,1 —5.826 0 —5.761 8 —5.800 5
(1,2) —5.823 8 —5.748 8 —5.794 0
(1,3) —5.848 7 —5.763 1 —5.814 7
2, —5.820 3 —5.745 3 —5.790 5
(2,2) —5.817 2 —5.7315 —5.783 1
(2,3) —5.819 4 —5.7231 —5.7811
3,1 —5.817 2 —5.7315 —5.783 1
(3,2) —5.864 8 —5.768 4 —5.8265
(3,3) —5.843 3 —5.736 3 —5.800 8
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Note: Bold are the maximum.
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Research on Atmospheric Ozone Concentration Prediction based
on ARMA-GARCH Model in Nanning

LIANG Wei',LI Yaqing' s HUANG Xishou’, LI Hongjiao”

(1. Guangxi Environmental Information Center, Nanning, Guangxi,530028,China;2. Guangxi Research Institute of Environmental

Protection, Nanning , Guangxi, 530022, China)

Abstract: In order to explore the rapid prediction of ozone concentration using a time series model, the daily
average ozone concentration data of Nanning as the research object. The time series of daily average ozone
concentration from January 1,2017 to December 31,2017 was collected to construct the ARMA-GARCH
model, which was used to predict the daily average ozone concentration from January 1,2018 to January 31,
2018. The results show that the fitted curve of the predicted value of the time series model is basically con-
sistent with the measured value. After inspection,it is found that the larger errors generally occur near the
peak and valley values of the fitted curve,and the accuracy of short-term prediction results is more accurate.

Key words: ozone concentration, ARMA-GARCH model, time series model, prediction, Nanning
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