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Abstract

Using meteorological observation data and NCEP/NCAR reanalysis data, the impacts of the at-
mospheric circulation pattern on the interannual variability of haze-fog in northern China in win-
ter are studied by means of statistical methods. The results show that the Eurasian teleconnection

CERAER .

WEFIH: =M, B, ZE. RIEEMSFEICFAFZEINLRD]. BRE, 2024, 12(1): 147-156.
DOI: 10.12677/0jns.2024.121018


https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2024.121018
https://doi.org/10.12677/ojns.2024.121018
https://www.hanspub.org/

%

at the 500 hPa isostatic surface is the most important pattern affecting the haze-fog frequency in
northern China. There is a significant negative correlation between the newly defined Eurasian
teleconnection index and the number of haze-fog days. When the Eurasian teleconnection is in a
negative phase, the East Asia major trough weakens, the westerlies appear as a zonal circulation in
East Asia, the Siberian high pressure and the northerly wind weakens. As a result, the occurrence
of haze-fog in northern China has increased. When the Eurasian teleconnection is in the positive
phase, the opposite is true. The EU pattern goes through a considerable development and decay
within 13~15 days. The visibility starts to significantly change from lag -2 days of EU peak phase,
and the duration is about 5~6 days.
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Figure 1. Locations of the selected stations
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Figure 2. The number of haze-fog days in winter from 1980 to 2015 (bar, units: days)
and its trend (line)
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Figure 3. The spatial distribution of the first modes of EOF analysis of
the number of haze-fog days during winter
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Figure 4. The heterocorrelation of the first mode of the SVD between the 500 hPa geopotential height (a) and the
number of haze-fog days (b) (the shaded area denotes that the 99% confidence level is exceeded)
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Figure 5. The 500 hPa geopotential height anomaly (shading), horizontal wave activity flux (vectors) and vertical wave ac-
tivity flux (contour, 10~°) of the higher haze-fog years (a) and lower haze-fog years (b)
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Figure 6. Compound field of geopotential height anomaly and wind (vector) at 850 hPa of the higher
haze-fog years (a) and lower haze-fog years (b)
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Figure 7. The detrended number of haze-fog days and the EU index
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Figure 8. Composite of the EU index from lag —10 to lag 10
& 8. EU 35 #I%{H lag —10 F| lag 10 REY AR

—OSItIVE
negative

visibility (standardized)

-6 5 4 -3 2 -1 0 1 2 3 4 5 6
lay (day)

Figure 9. Average standardized visibility anomalies in North China around
the peak phase of the EU pattern from lag —6 to lag 6
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Figure 10. Vertical cross sections of the geopotential height anomaly during the negative phase activity cycle of EU tele-
connection
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