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Abstract; In this study, the OCF method was applied to conduct the daily PM, 5 ensemble forecasts in Shanghai during June 2016 to May 2017 based on
the outputs from 7 PANDA air quality models. The results showed that the PM, 5 forecast performance in Shanghai was significantly increased by OCF
compared with any of the PANDA models. The RMSE of daily averaged PM, 5 mass concentration decreased by 1.9 wg-m™, the correlation coefficient
increased by 0.04, and the false detection rate for pollution days reduced by 20%. Furthermore, both TS and TI marks which were used to evaluate the
forecast accuracy for PM, 5 pollution day and the PM, 5 mean daily mass concentration were both advanced by 0.28 and 2.4 respectively. Similar positive
results were achieved by OCF experiments for other 5 cities in YRD region. Thus it could be concluded that OCF can be regarded as an efficient ensemble
method for current urban air quality forecast operations. Nevertheless the advantage of OCF was less effective in winter than in summer, and less skillful
under rain day conditions.

Keywords: OCF; PM, s ; air quality model
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Table 1  Description of the parameters for pollution forecasting evaluation
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Table 2 Additional scores for air pollution forecast
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3 R 5132 (Results and discussion)
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Fig.2 Scatter plots of daily PM, 5 mass concentration between PANDA model forecasts and observations
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Table 3  Performance evaluation of PM, 5 forecasts by PANDA models, OCF and AVE

RO THIE (pem®)  MOCEE  BARIRE (pgem) WOEWATI  SRZsiiR 5RURHE  J5i TS 4
1FS -8.6 0.32 34.5 49.8 88% 74% 0.09
SILAM 11.3 0.77 26.7 65.2 70% 16% 0.29
CHIMERE 14.5 0.76 25.3 65.8 65% 11% 0.34
EMEP 35.3 0.73 41.1 26.7 82% 8% 0.18
MPI1 17.9 0.65 30.6 55.1 76% 27% 0.22
SMS -0.9 0.78 16.7 73.3 45% 16% 0.5
LOTOS -3.2 0.82 13.9 78.5 50% 50% 0.33
AVE 10.5 0.81 18.3 69.8 59% 14% 0.38
OCF 1.2 0.86 12 80.9 25% 16% 0.66

3.3 OCF EAZHZF oy FRBRA
PM, A W @ fe, — R B N & &
o FRAYRR LR 4 G211 T PANDA RG4S

K OCF X245 FZE PM,  FAR 19 -F 2491 25 HH K &
B AR 2E FURE BE T1 VE4. 1 2e % T EMEP
MPI, HoAl R X B 2 T PEA 887 T4 25, 82
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Table 4  Performance evaluation of PM, 5 forecasts in summer and winter by PANDA models and OCF

ES X
TR i‘ﬁ%ﬁiﬁfg/ R ¥y *Eéiaie%/ A i‘ﬁ%ﬁiﬁfg/ R ¥y *Eéiaie%/ .
(pg-m™) (pg-m™) (pg-m™) (pg-m™)

IFS -18 0.46 23.9 54.4 5.9 0.20 51.5 39.2
SILAM 5.8 0.72 25.7 71.6 16.0 0.72 28.6 58.5
CHIMERE 12.4 0.65 24.4 70.1 18.7 0.76 315 60.1
EMEP 36.2 0.62 422 23.2 33.5 0.7 423 35.4
MPI 26.8 0.69 38.4 45.3 8.3 0.72 23.7 62.9
SMS -0.4 0.72 16.0 70.9 -1.0 0.75 22.2 69.7
LOTOS -5.0 0.77 13.4 78.9 -0.4 0.81 19.8 74.1
OCF 4.0 0.79 12.9 80.2 -1.2 0.87 15.9 77.1
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et al. 2011 ;XA E 25 2015; S 5245 2015). K 1 i
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AT (R AT PO AR T3 R T ) AT ALY
XF LR 5 AR SRR 5 AR OCF Tk
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Fig.5 Box plot of the mean errors of daily PM, 5 mass concentration

in YRD by PANDA models and OCF
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X TS PRSI E AU 20 M R0 7 38 1) e Ll s W
RIS, R OCF JE ANMHFRK T 5 ik 2,
HARE T A R BN HARIT A 0T IR, BAR AR
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Table 5 Performance evaluation of PM, s forecasts in YRD by OCF, The
changed percentage of OCF performance compared to the best
member in PANDA models were presented in the bracket

gy Ry TR e s i
(pgom™) (pgem™)

HIR 0.65(-93%) 0.76(+6%) 13.5(-28%) 77.5(+14%) 0.35(-12%)

B 0.63(-65%) 0.74(+19%) 13.2(-24%) 78.3(+8%) 0.47(+21%)

B 0.12(-98%) 0.65(-1%) 16.9(-16%) 75.9(+7%) 0.54(+8%)

M 1.26(-18%) 0.77(+8%) 13.9(-16%) 80.5(+7%) 0.54(+17%)

T 0.65(=93%) 0.76(+6%) 13.5(-28%) 77.5(+14%) 0.44(+26%)

4 25t ( Conclusions)

1)OCF 3 2 & T 3T PM, 75 Ye S 4R
BT RN 2 T30 412 19 45 175 R e AR A =X 14707 AR
REFEMC1.9~5.2 pg-m™ R EHETS 0.04~0.12
(BNEBRAN) TS PFo3 425 0.04~0.16 (7 SRS ),
KERETES> TR 2.4~9.5, 258 PUROK T B35 4 .

2) MR ZEM (VAL R B)) , OCF FEA-ZE ) 2
N 2 PR LS (LOTUS) A 1, #HE R
BN 0.81 $2 3 0.87 K5 BEIESr TI M 74.1 255 3
77.1.0CF TEAZ=RT5 Y TS ¥4 4 0.78, [RIAEIL T
A

3) M T H TR X [ R A PM, | ) TR 7K 458
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fI%, OCF XFFER H (1) PM, TR A — 2 ootk (DA L i
S f6]) |, R AR AR L, PM, 2475 B 15 2543 3
8T 2.21 pg-m™ AFEEVFSr T1 4048w 1 1.4, 7]
Sl 55 TR R AL S 2 A etk e B IS B R TN
HH 2.

4) OCF & FALHE Y- 347 (1) J5 v 4R WA A 1
a5, NI v fie T P38 8 U I i it s 53 AR
BRI 1 77 75 % IR T AN [ HE A [ o Be i 2%
PAFAE 22 5, i3 OCF A TAT — =X i 412 3 ok
ARSCRIE N AR OCF 107 FH R H 7 s 0, B e
KA IR ZE T FAUE R BN T B AE e R B, 5L
Yo K TR e AR 8 % A T i A A T
AR A IR 5 HL U R 2R G i 22 A8 I A e R A
B I A B A B AR SCH I 3 R 10 d (R (E 7
B3 RS [R) Z5 71 T 0 PR B T 4
A RGN R TR T e R g, A5 TR
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