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Abstract Based on conventional observation data collected at weather stations over Beijing-Tianjin-Hebei area during 2006—2015 and
daily reanalysis data of the NCEP/NCAR, several meteorological elements in stable atmosphere condition corresponding to haze
formation and in transparent atmosphere condition corresponding to haze dissipation in the autumn and winter are statistically analyzed.
The results show that precipitation in Beijing-Tianjin-Hebei area in the autumn and winter actually promotes the formation and
maintenance of haze instead of washing it out. Haze dissipation over Beijing-Tianjin-Hebei area in the autumn and winter is mainly
controlled by wind field factors. The atmospheric state for haze dissipation can be divided into three types. Under different atmospheric
states, the contribution of each wind field factor to haze dissipation is different. The optimum threshold of wind field factor can be found
by the "class difference maximum threshold segmentation method of iteration self-organizing data". According to the sensitivity of each
wind field factors to haze dissipation and the correlation between the factors, the index factors of haze dissipation for the three types are
found out. Using index iterative method, the atmospheric states in the autumn and winter of 2016 and 2017 are inspected. The results
show that according to the haze dissipation index and its threshold value, the statically stable atmosphere and the transparent atmosphere
can be well distinguished, which provides a good indication for the haze process. The interpretation and application of derf2.0 model
products can provide technical support for objective prediction of haze process.
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Fig. 1 Distribution of haze days in the autumn and winter over Beijing-Tianjin-Hebei area during 1981-2010
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Fig.2 Monthly distribution of annual mean haze days
and heavy haze days over Beijing-Tianjin-Hebei
area during 1981-2010
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Table 1  Statistics of factors distributions on stable days and transparent days
L RUES PRifEZE W X FHL

Fg H THHH F5iH HAH FgH T F5iH HHH
V500npa 18.1 26.2 7.45 7.68 44.0 36.4 0.40 0.29
Vsoohpa 12.8 19.0 5.73 6.15 335 276 0.43 031
V1200hPa 8.9 14.3 434 4.88 23.7 229 0.46 0.34
V850npa 5.4 9.7 2.7 32 15.1 18.3 0.47 0.33
Vo2shpa 4.3 7.7 2.2 2.6 12.6 14.0 0.50 0.33
V1000nPa 32 5.8 1.6 1.9 9.6 10.7 0.50 0.33
@W500hPa 0.05 0.14 0.10 0.12 0.70 0.74 2.08 0.89
@600hPa 0.05 0.16 0.09 0.11 0.64 0.68 1.81 0.77
@W700hPa 0.05 0.16 0.08 0.11 0.58 0.58 1.65 0.71
Wg50hPa 0.04 0.16 0.07 0.10 0.59 0.48 1.63 0.67
W925hPa 0.03 0.15 0.07 0.08 0.47 0.43 1.88 0.58
©1000hPa 0.04 0.14 0.06 0.07 0.36 0.39 1.53 0.50
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for the three types on transparent days
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Fig. 5 Frequency distribution of 24 h pressure variation for various weather types on transparent days
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Table 2 Correlation coefficients between wind speed factors during transparent days
Vsoonpa ~ V7000pa  Vesonpa  Voaswpa  Vicoonpa  ®soohpa  @eoonpa  @700hPa  8s0hPa  @W92shPa  ©1000hPa
Vs00npa 0.93 0.78 0.47 0.30 0.24 0.29 0.38 0.45 0.40 0.40 0.42
Veoonpa 0.93 0.59 0.38 0.27 0.40 0.48 0.55 0.50 0.47 0.44
V700npa 0.75 0.50 0.37 0.53 0.59 0.66 0.64 0.58 0.51
Vgsonpa 0.90 0.79 0.46 0.54 0.63 0.76 0.75 0.69
Vo25hpa 0.95 0.30 0.38 0.47 0.62 0.66 0.64
Vi000hpa 0.26 0.33 0.40 0.55 0.63 0.65
@500hPa 0.96 0.83 0.64 0.57 0.49
@600hPa 0.95 0.78 0.70 0.61
@700hPa 0.91 0.83 0.71
@W850hPa 0.96 0.84
@925hPa 0.94
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Table 3 Forecast quality of haze dissipation in the
autumn and winter during 2016 and 2017
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