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Haze forecast based on time series analysis and Kalman filtering
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Abstract: In order to improve the accuracy of haze forecast and resolye thetime lagging and low accuracy of temporal
model, a mixed forecast method based on time series analysis and Kanfan J[ilier was proposed. Firstly, the stability of time
series was tested by graph analysis and eigenvalue analysis ((ADIF)% _Instable time series were converted to stable ones by
differential operation. A statistical function was established, based™on the stable time series. And then, the obtained model
equations were used as the state and observation equatidh f6r Kalman filtering. Final haze forecast was based on recursion by

Karman filtering. The experimental results showed“that the accuracy of haze forecast is effectively improved by the mixed

forecast method based on time series analysis and Karman filtering.
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Fig. 2 Visibility experimental results of Beijing station

3 BIC #  ARIMA M B, & /M BIC {6 K
3.561 x10° , filhp = 1,q = 2, B p.g EMEM. MR
BRI RS P 4 (Y B ] S B AR AL O ARIMA(1,0,2) 5,
HE 1 HEREBHOTE RS REA RN

X(¢) =0.933345X(¢t - 1) +a, +0.0330181q,_, -
0.1910%aq,_, (11)
K o, HFR2E; 0.033018 1o, STRIR A BEE B, /TR
BE,RUARIMA(12)
X(¢) =0.933345X(¢t - 1) + o, - 0.191094¢q,, (12)
[FI3E, VB 5ok 22 4% 700 h ) BCHE 1 S BB R B8 Rk A Bt

EFS 1 Z, | (0B 3(a) Bizn ) , SR RT 50 A~ H MR Bofn
PRACEE(E 3(b) ((c)) . FARIWNFENEREA TR B A%
PRECAR YR E T, 725 HE T T 26 B8 L B I 1) P B2 SRR
T, 3 — 28 P AR R 56 % ( ADF A6 50 ) A 4 HH B 3T i Bk
T FE I E] PP B2 AR B , 5 2 ATl i AT B A X R BE AR
HE 5 B— 80, T AVE A B F 51

FRHE BIC 58 ARIMA #5 % 5/ i BIC {5 242. 6614 x
10°, FfLlp = 5,9 = 4. B pog EMTEM. HILBIR BN
FEFEATF I RIRTE P FIREAL Y ARIMA(5,0,4) AL, HFE2
RS HOT PR TR R A (13)


http://www.joca.cn
http://www.joca.cn

3314

S Ny

%37 %

X(t) =1.51105X(¢ - 1) +0.388007X(¢t -2) —
0.92432X(t -3) - 0.596349X (¢t - 4) +
0. 606433X(t - 5) + a, +0.661273¢,; +

HEMH G ARIMA 455 5 /Ng BIC {8 3 2. 4967 x 10°, FrLJ
p=2,q9 = 1 TAEM p.g BRI H LN 268 I BEFE
A FF KBt E] BRI ARIMA(2,0,1)BEAR1, i3k 3 BAl

0.872461q,_, - 0.228326a,_; - 0.475871a,_,

SR BRI R K (14) .

(13) X(#) = 1.62102X(¢ — 1) - 0.670331X(¢ -2) +a, +
Tab. 1 ARIMA model parameter table of Beijing station R2 BTi§ ARIMA #ERISH K
¥ B R T %3 Tab. 2 ARIMA model parameter table of Nanjing station
Constant  0.4939620 0.3594950  1.37405 BH B PRt T %iit
AR{1} 0.9333450 0.0156674 59.57230 Constant  0.0967424  (0.0324409 2.98212
MA{1} -0.0330181 0.0161219 -2.04802 AR{1} 1.5110500 0.1055890 14.31060
MA{2} 0.1910940 0.0195544 9.77247 AR{2} 0.3880070 0.2035850 1.90587
Variance 9.1324700 0.2580780 35.38640 AR{3} -0.9243200 0.1736280 -5.32357
AR{4} -0.5963490 0.2179340 -2.73637
)2, R S B2 700 A~/ i B 1 by il 0L B A AR{S}  0.6064330 0.0899210  6.74407
AREFRIFF{ Z, ), A 4(a) i, sREREYRT 50 > H MR R B MA{1} -0.6612730 0.1105740 -5.98035
FRAT B E (B 4(b) ((c) ) o PLINESEE L EREA BB 5 A MA{2} -0.8724610 0.1332490 -6.54758
SR B RRER S, ) HE T JRCHR B L 7 51 MA[3| 0.2283260 0.1518960 150317
FaFF it — 20 AR 300k ( ADF A3 ) K5 Hy 7 535 3“,*‘” ‘2’;‘; f;l)g 3;;; fég 4‘1‘3(5)‘2“6’3
A I, B B ) P 312 - R 808 L T AR 8 F 3R 5 31 o AR 48 BIC e ' '
18 1.0 1.0
16
0.8
14 m m 0.8
g 19 T 0.6 = 06
2 E2y ® YV
g0 5 04 2 04
= 8 K o2 ' 1 ! K
& 6 = hv G H Tt £ 02
4 @ 0.0 e ST & i .
9 ! —0.2 it 11“ 0.0 -li i-u eot[{llatee, T ]|' ] B 'l v
0O 100 200 300 400 500 600 700 _0'4() 510 15 20 25 30 35 40 45 50 _0'2() 5 10 15 20 25 30 35 40 45 50
BE DLIEAE 5 AN K .k
(a) RE DL B AR B ) e 1 (b) AR WLEEREAR B AH G R 2L (c) A8 WLEE R AR Al A 6 R 28
B3 BRI B
Fig. 3 Visibility experimental results of Nanjing station
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Fig. 4 Visibility experimental results of Hangzhou station
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Tab. 3 ARIMA model parameter table of Hangzhou station
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Tab. 4 ARIMA model parameter table of Guangzhou station
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Fig. 5 Results of visibility experiment of Guangzhou station
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