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Fig.1 Schematic diagram of predictand in the interannual

increment method
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Fig.2 Correlation coefficients and scatter diagrams between dependent variable (interannual increments
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cient in the lower left; red/blue represents positive/negative correlation, while area of the pie
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Fig.3 The temporal variation of measured (black) winter haze days anomalies from 1980 to

2015, multiple linear regression ( blue ) and generalized additive model ( red)
simulative winter haze days anomalies,which was composed of cross fitted series from
1980 to 2013 and predicted values in 2014 and 2015 ( quoted from Yin and Wang
(2016b))
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Fig.4 The temporal variation of measured (black) winter haze days anomalies from 1980 to 2015, and
generalized additive model (red) simulative winter haze days anomalies, which was composed of
cross fitted series from 1980 to 2013 and predicted values in 2014 and 2015 ( quoted from Yin
and Wang(2017) )
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Fig.5 The winter haze days anomalies from independent cyclic predictions ( bars) and observations
(dashed lines).The expiration year of training data means that the generalized additive model
was trained by the datasets from 1980 to this year,and the winter haze days anomalies from the
next year to 2015 were independently predicted.For example,the results plotted with yellow bars
(existing from 2011) were independently predicted by the generalized additive model trained by
the data from 1980 to 2010( quoted from Yin and Wang(2017) )

JE 12 AM2 A8 HBZ MR RARE K37 a (HFERE RSP IA 14 a RA WL F 3 4

(£ D)o FMR,3AAWAFERKEZEIFEAEE AR L, IR AT R 4 f 5 J7 ik
MRS TE o BEAh, G T RPN O IR S, 2 TN SR Atk i) Bk 22 1k 25 08, 296 0 ZLET X 5t



FHAETE S T JLAF 3R [ 5695 P S 2R 0 A 2

& il

TS DA 2R 3 A 8958 75 G 70 JT 1 N7 A0 Mok 0 A
B[R, TAE 11 A 25 B A& T i B0 45 R
7 6 W 359 /1 55 30 800 PR 5 IR R B ] R AE 9 A
10 Ao BN 75, R 2 oo gtk 1l 3 /4 05 1%, i
75 X B SN ) 5 e AR

1 Y2015 FL2FZTAREREAHZEAMNMEX

Correlation coefficients between monthly haze days in

winter from 1979 to 2015
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Table 2 Performance indexes of real-time prediction model of

monthly haze pollution in the Beijing-Tianjin-

Hebei region
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AR LCC LCCano DCCano
d d % %
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Fig.6 Interannual increments of monthly haze days in winter in the Yangtze River Delta region from

1979 to 2016, the correlation coefficient( CC) among December( blue) ,January ( black) and Feb-

ruary (red) is marked at upleft
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Fig.7 Observed (black) and predicted (blue) winter haze days anomalies in the Yangtze River Delta region ( the

predicted values from 1980 to 2014 are the results of cross testing,and those for 2015 and 2016 are the re-

sult of independent prediction) ;: (a) December;(b) January;(c) February

£33 K-AREINZAESERUNERERNATHARNEF(FREE) RESESEZEANEERXRY
Table 3 selected predictors ( interannual increments) for the real-time monthly haze pollution prediction models in the Yangtze Riv-
er Delta region,and their linear correlation coefficients with haze pollution
SR 12 1A 2 A

Xy —0. 58 ( H [E 7E g - R ) —0. 54 (47 81 o5 J5UAR 48 - e ) —0. 53 (IR W A1 LA b 4 399 2 )
X, —0. 48 (FE AR 3 X 4 S0 ) —0. 32 (PR I VLI 4 i ) 0. 38 (2 o SR 3 4 R )
X3 -0. 43 (k2 2= % LR SST) 0. 43 (P4 K-F#: SST) 0. 47 (EEEFE I SST)
Xy 0. 46 (ZR Y- J LA pi Hb 2 3 2 0. 39 (P4 FF I M SST) 0.45( HA B LIR X SST)
s -0.35(F 5 ¥ 3h) -0.37(PYJL K- SST) 0. 45 ({7 I 5 JEU I 3 3 2 IR )
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Table 4 Performance indexes of the real-time prediction model of monthly haze pollution in the Yangtze River Delta

H iy RMSE/d MAE/d LCC EV/% Bias,s/d Bias;;/d  PSSano/% LCCano DCCano
124 2.09 1.72 0. 69 47.6 0. 81 -1.08 83.3 0.67 0.54
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2 H 1.76 1.38 0. 74 54.8 -0.44 -2.22 86. 1 0. 74 0.54
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Table 5 Main real-time prediction conclusions and verification

(quofed from Wang et al.(2017a,2017b) )
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Outline of the real-time seasonal haze pollution prediction in China in re-
cent years

YIN Zhicong'?, WANG Huijun'*> ,DUAN Mingkeng'
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Ministry of Education( KLME) ,Nanjing University of Information Science & Technology,Nanjing 210044 , China ;

> Nansen-Zhu International Research Centre  Institute of Atmospheric Physics,Chinese Academy of Sciences ,Beijing 100029 , China

In recent years, severe haze pollution has been damaging human health, traffic security, the ecosystem and
social economy in eastern China.In addition to the haze forecast within 1 week, seasonal haze prediction provides
scientific support for longer periods to the decisions of emission reduction.In this study,taking the annual incre-
ment as the predictand , monthly prediction models were trained for the Beijing-Tianjin-Hebei and Yangtze Delta
regions.The performances of the built models were similar, with 2 days of root-mean-square error and a>80%
simulation rate of the anomalies’ mathematical sign.In the real-time seasonal prediction for Beijing-Tianjin-Hebei
haze days in the winter of 2016, the results with respect to the climate mean ( the previous year) were completely
(mostly) accurate.During the winter of 2017, the predicted biases for the December and January haze days in the

Yangtze River Delta were very small,and the bias of February was nearly 2 days.
haze ; pollution ; seasonal prediction ; emission reduction
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