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Analysis on Atmospheric Anomalous Signals of Winter Low Temperature
and Snow—Ice Storms in Southern China
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Abstract  In this study, a total of 23 winter snow—ice storms in southern China were determined based on the
homogenized daily minimum temperature series and precipitation datasets at 549 stations from 1960 to 2008. By
decomposing atmospheric variables into four components, the synoptic-scale atmospheric anomalies of these storms were
analyzed. The centers of negative geopotential height anomalies and negative temperature anomalies were found at 300
hPa and 850 hPa, respectively, when surface weather events occurred. The centers of these anomalies can be traced as
early signals to indicate the occurrence of surface snow—ice storm events. On an average, the early signals of 11 major
snow—ice storm events were identified 11.2 days earlier.
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Table 1 Low temperature and snow-—ice storms in
southern China during winters (DJF) from 1960 to 2008 (in

descending order of numbers of snow—ice stations)

BRI ARG IREIE o

HE R FHHY A AT ERC B K
1 19691 H 28 H 12 4 111 2 —9.59 3 232
2 200841 H13 H 22 1 74 6 —644 19 186
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7 19704E1 4 H 6 18 55 7 —847 6 60
8 19844E1 718 H 15 3 44 10 —648 18 55
9 19834FE1223H 10 7 22 16 —6.68 16 39
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Fig. 1 The low temperature and snow-ice storm from 28 January to 8 February 1969: (a) Low temperature stations (dots) and accumulated days (contours);
(b) the daily regional-mean temperature and precipitation. In Fig. 1a, the filled dots indicate stations reaching the snow-ice standard for at least one day and the
open dots indicate stations only reaching the low temperature standard, and the box (23°-36°N, 108°-118°E) is the central area of this event. In Fig. 1b, solid,

long-dashed, short-dashed lines: observations, climatic values, anomalies for temperature; bars: precipitation
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Fig. 2 The vertical section of temperature (unit: °C) along the longitude

of 115°E on 30 January 1969
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Fig. 3 The vertical sections of (a) geopotential height (solid line, unit: dagpm) and temperature (dashed line, unit: K) along 115°E on Jan 31 1969 and (b) the

corresponding climatic values. The height anomalies (contours, unit: dagpm) and temperature anomalies (shading, unit: K): (c) Anomalies on 31 Jan 1969; (d)

composites on the peak dates of 11 events. The black bars on the x axis of (a—c) and (d) are corresponding to latitudinal ranges of 23°-36°N and 20°-35°N,

respectively. In (a), the heavy dashed line denotes the temperature trough in the lower troposphere in southern China; in (c), heavy solid line and heavy dashed

line are troughs of height anomaly and temperature anomaly, respectively; in (d), the thick short-dashed line indicates the axis of negative temperature

anomalies

ARGk U AT (VY 7 AR AT ERIR N L. Sk
VPRIV 2 /A N AZ I X PR RS v i sl A Ko v 23
OB Ml BT, 300 hPa [R 447 FE
FE$RBNA 850 hPa [ 4l FEH B vl LAAE 9 il iy &5
UKRFAE I E 5. Bk, FRAARZEAIE, )
55 1 SR R AR AT 2 WAL R 1) 2 I HAE F A
FROL PRI W & Fi b, A LR A %A H
2008 SRR RFALE 2

K5 41969 4F 1 H 20 H~2 H 6 [yl 850 hPa

S AN S AR L, 75504 700 hPa 3
503 o KRR T AR e 5 AR UK R A
AT, B KKV . I KK A IZ IR,
PAK S KBRS s R AU . e KT O (IR
2 242 FBAE 700 hPa, FWF5T45H:, 700 hPa P
BRI 2R BT e i 2 T R EER R
LRI IR HR, 2003; ALK E, 2008). K
I, IRATTHHEE 700 hPa L1t XU 1k b 3048 K37,
MEE SR ERE S ERRICR. BRI



41 VLA JRIE BT &G R T KRR R s E 5 i
No. 4 JIANG Man et al. Analysis on Atmospheric Anomalous Signals of Winter Low Temperature and Snow—Ice Storms ... 819

90N

60N

30N

T
150E

90N

60N -

30N

150E 180

90N

60N

30N

K14 1969 451 H 31 H 300 hPa fi#AmifEly (6L, Hfi: dagpm)
F1850 hPa i fEdy (WI5%, i Ko (a) JihY: (b) <k (o
iz

Fig. 4 (a) The geopotential height (contours, unit: dagpm) at 300 hPa and
temperature (shading, unit: K) at 850 hPa on 31 Jan 1969 and (b) the
corresponding climatic values; (c) same as (a), but for the anomalies of
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Fig. 5 The negative temperature anomalies (shading, unit: K) at 850 hPa and environmental wind (streamline) at 700 hPa on (a) 20 January, (b) 24 January, (c)

25 January, (d) 27 January, (e) 28 January, (f) 31 January, (g) 4 February, and (h) 6 February in 1969. The letters on the figures denote the early signals with

numbers added if signals split
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storms based on negative temperature anomalies at 850 hPa: (a) Propagating
around the Tibetan Plateau; (b) moving directly from high to low latitudes.
The open and filled dots indicate the positions of signals on the origin date

and the peak date, respectively
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Fig. 7 The low temperature and snow-ice storm from 23 February to 1
March, 1974: (a) Daily numbers of snow-ice stations (grey bar) and low
temperature stations (dot-filled bar) and regional-mean surface minimum
temperature anomalies (solid line, unit: °C); (b) low temperature stations on 26
February; (c) the vertical sections of geopotential height anomalies (contours,
unit: dagpm) and temperature anomalies (shading, unit: K) on 26 February
along the longitude of 115°E. In (c), heavy solid line and heavy dashed line are

troughs of height anomaly and temperature anomaly, respectively
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