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Abstract The possible causes of anomalous precipitation over southern China during the wintertime extensive and
persistent low-temperature events (EPLTEs) are analyzed using long-term (1951-2009) reanalysis and observational data.
The precursory circulation signals for the two types of EPLTEs with below-normal and above-normal precipitation levels
over southern China are also investigated. The mid-tropospheric tilted ridge and trough with a continental scale was
observed to be the key common circulation feature among the EPLTEs. The high and mid-latitude circulation features
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associated with the two types of EPLTEs differ significantly. When the large-scale tilted ridge shows a larger zonal extent
and its positive height anomaly center attains stronger amplitude, the tilted trough appears to be close to the
climatological axis of the East Asian major trough. In this case, the Siberian High is amplified extensively and the
southward cold air activity is strengthened, causing below-normal precipitation over southern China. By contrast, when
the large-scale tilted ridge shows a smaller zonal extent, the tilted trough is located inland, away from the climatological
axis of the East Asian major trough. In this circumstance, the extent of the amplified Siberian High is smaller, the
southward cold air activity is moderate, and the EPLTE is accompanied by above-normal precipitation over southern
China. Moreover, it was discovered that the precipitation anomalies over southern China during EPLTEs are determined
by the roles of the western Pacific subtropical high and the southern branch trough over the Bay of Bangladesh, which
when intensified causes warm and wet water vapor to be transported from the western Pacific Ocean, South China Sea,
and the Bay of Bangladesh to southern China to create abundant precipitation over southern China and vise versa. Further,
with respect to the two types of EPLTEs, the precursory signals of the atmospheric circulation occurring 1-3 pentads
before the occurrence of EPLTE, also differ. Prior to the EPLTEs with above-normal precipitation over southern China,
Rossby waves originating from the North Atlantic propagated toward East Asia. For the other type of EPLTEs, the polar
vortex is considerably weakened over the sub-arctic coast of the Eurasian continent, and its structure shows two poles
extending toward the regions of South Europe/Mediterranean and toward the Aleutian Islands. On medium and extended

time scales, this result relevant to the EPLTE may provide a useful index to the prediction of precipitation over southern

China.
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Fig. 1 Spatial distribution of winter mean precipitation amount over China during 1951-2009, stations where the precipitation amount exceeds 100 mm are
marked with black dots
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Fig. 2 (a) Daily mean precipitation amounts and their climate mean values and (b) the corresponding precipitation anomalies (mm d™') in southern China
during the persisting periods of the 38 low-temperature events (The abscissa indicates the serial number of 38 low-temperature events, dashed lines in (b)

represent 0.5 mm d"). Composite precipitation anomalies (mm d™") for the (c) dry and (d) wet low-temperature events
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Table 1 The relevant information of the 38 low-temperature events and the corresponding features of precipitation

anomalies in southern China

P AL ) FrfEZ (o, mm d™) R K B THUA AR RS 22 WA R RS 20
1 19544E3 H3~14 H 125 -1.656 128 115
2 1954412 A 1~16 H 0.96 +0.816 32 91
3 1954 4E 12 A 26 H~195541 A 17 H 0.81 -1.92¢ 45 101
4 1956 4£ 12 H 7~25 H 0.75 -1.050 63 64
5 19574E2 A 5~19 H 120 -13lc 105 172
6 195743 H5~16 H 1.15 -1.09 163 123
7 1959 4F 12 A 17~26 1 1.05 +0.660 88 77
8 1960411 H22 H~12 H1 H 1.33 +2.420 128 116
9 1962 4E 11 20 H~12 A3 H 1.15 +0.436 53 156
10 1964 42 H 8~27 H 1.08 -1.300 90 74
11 1966 4E 12 A 20 H~1967 41 A 17 H 0.74 -1.80¢ 118 103
12 1967411 H26 H~12 A 15 H 0.91 +0.260 95 55
13 196841 30 H~2 A 22 H 0.96 -1.60c 98 164
14 196941 H27 H~2 H7H 1.14 +1.200 61 2
15 196942 13 H~3 H4 H 118 -1.360 91 104
16 1970 42 H 25 H~3 H 25 H 0.82 +0.076 139 71
17 1970 4 11 A 21~30 H 1.38 +1.120 153 109
18 1971461 H27H~2 H7H 1.14 -1.866 104 83
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33 19874E 11 H26 H~12 H7H 118 ~+0.400 99 81
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36 1993 4F 1 H 14~24 H 1.05 +0.606 101 89

37 200041 H24a H~2 H2 H 1.15 +0.136 68 46

38 2008 4E1 H 14 H~2 H15H 0.58 +1.37¢ 105 80
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Fig. 3 Composite 500-hPa geopotential height fields (contours, units: gpm) and their anomalies (shadow) for the (a) dry and (b) wet low-temperature events,

and (c) the corresponding differences between wet and dry low-temperature events. The areas where the confidence level exceeds 90% are dotted
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B 10 300 hPa AL R T &3 (CBAL: gpm), o (a—d) Fl (e-h) - FIFE RSBmO BRI 2 RGP (as ) A—15~—11d; (b, D)

H—10~—6d; (cv g) A—5~—1d; (d. h) h0~5d, BIFAMIT 90% B 155 (X 4k
Fig. 10 Composite 300-hPa geopotential height anomalies (units: gpm) for dry (a—d) and wet (e—h) low-temperature events: (a, ) —15— —11 d; (b, f) —10— —6
d; (¢, g) —5——1d; (d, h) 0—5 d. The areas where the confidence level exceeds 90% are shaded
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