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Abstract Haze over Beijing has received widespread attention in recent years. However, Beijing notably witnessed unusually
few haze days in the winter 2017. In 2018, Pei et al proposed an observation-based mechanism linking the number of persistent
haze events (PHE) in Beijing with large-scale climatic anomalies in surrounding regions, suggesting an important role of the sea
surface temperature anomalies (SSTA) in a key region in the northwestern Pacific (K-region). This letter accordingly compares
the large-scale winter climatic anomalies in 2017 with those in 2016, when Beijing encountered with the most serious haze in the
observational history. In the winter 2016, the K-region was warmer than usual, giving rise to more frequent anomalous south-
erlies in North China and more stable atmospheric vertical structure, and hence more haze in Beijing. In the winter 2017, the
K-region was cooler than usual with opposite atmospheric anomalies around, and hence less haze in Beijing. The analysis dem-
onstrates that haze over Beijing is influenced by large-scale climatic anomalies. Current status of "haze-climate" studies in China
is discussed and future research priorities are highlighted.

Key words Beijing haze, East Asian winter monsoon, Extreme anomalous southerly. Sea surface temperature anomaly in the

Northwestern Pacific, "Haze-climate" prediction
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Fig.1 Normalized time series of winter haze days, extreme southerly days
and SSTA over the K-region from 1980 to 2017

(with reference to climatological mean over the period 1981 —2010)
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Fig.2 Schematic diagram summarizing the dynamic connection between

the increased SSTA in the K-region and the increasing persistent haze

events in Beijing through weakening the East Asian winter monsoon system

and {requent anomalous southerly episodes (Pei, et al, 2018)
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Fig. 3 Anomalous atmospheric circulation over East Asia and SSTA pattern over the western Pacific
during the wintertime in 2017 (a, ¢, e, g, i, k) and 2016 (b, d, f, h, j, D
(a, b. SSTA (unit: K) pattern over the western Pacific; c, d. sea level pressure (contour, unit: hPa) and relative humidity
(unit: g/kg) anomalous at 1000 hPa; e, f. composite wind (unit; m/s) and geopotential height anomalous (unit; hPa) at 850 hPa;
g. h. composite wind (unit: m/s) and geopotential height (unit; hPa) at 500 hPa; i, j. cross sections of
temperature anomalous (unit: K) along 40°N; k, . cross sections of geopotential height anomalous (unit: hPa) along 40°Nj;

North China is marked by the green rectangle, Beijing (40°N, 117°E) is marked by the green dot)
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