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Abstract

Based on the NCEP/NCAR Reanalysis data and the haze data of Beijing-Tianjin-Hebei (BTH) re-
gion, the circulation of haze abnormal years over the Beijing-Tianjin-Hebei region is classified
by cluster analysis and other statistical methods. The results show that two mainly modes of
wave trains distribution over Eurasia at 500 hPa circulation field will result in haze abnormal of
Beijing-Tianjin-Hebei region in January. Their variance contribution reaches 0.9. This study fo-
cuses on two modes of Eurasian wave trains distribution and the formation mechanism of haze
over the Beijing-Tianjin-Hebei region; it shows that the characteristics of the polar atmospheric
surface layer temperature determine that of the mid-high latitude atmosphere circulation.
When the polar surface layer temperature is on the low side, the polar vortex is strong, there
will be a “+ - +” anomaly distribution from west to east over the Eurasian continent, the haze
weather over the Beijing-Tianjin-Hebei region will be more, and vice versa; When the tempera-
ture from the Greenland Sea to the Barents Sea region is on the high side, there will be a “+ - +”
anomaly distribution from northwest to southeast over the Eurasian continent, the haze weath-
er over the Beijing-Tianjin-Hebei region will be more, and vice versa.
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Figure 1. Correlation coefficient distribution of Haze and 500 hPa height field in
January
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Figure 2. Clustering tree diagram of 500 hPa height field in haze abnormal years ((a) more haze years, (b) less haze years)
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Figure 3. Time series of PC1 and haze abnormal in January
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Figure 4. Time series of PC2 and haze abnormal in January
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Figure 5. 500 hPa height anomaly field of PC1 ((a) more haze years, (b) less haze years)
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Figure 6. Surface temperature anomaly field of PC1 ((a) more haze years, (b) less haze years)
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Figure 7. 500 hPa wind anomaly field of PC1 in more Haze years ((a) zonal wind, (b) meridional wind)
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Figure 8. 500 hPa wind anomaly field of PC1 in less Haze years ((a) zonal wind, (b) meridional wind)
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Figure 9. 500 hPa height anomaly field of PC2 ((a) more haze years, (b) less haze years)
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Figure 10. Surface temperature anomaly field of PC2 ((a) more haze years, (b) less haze years)
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Figure 11. 500 hPa wind vector anomaly field of PC2 ((a) more haze years, (b) less haze years)
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