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Abstract A persistent cold event affected China through late January to early February 2018, causing severe damage to
the life and property of the country. The event exhibits a resemblance to the well-known long-lasting snowstorms of
January 2008 (“0801” event in brief), because both the events occurred during the La Nifia phase along with reduced sea
ice in the Arctic during the preceding autumn. In this study, the observational features of the 2018 event and the possible
factors for its occurrence are investigated through a comparison with the “0801” event. The 2018 cold event persisted

for a relatively shorter period than the “0801” event, with cold air outbreak along with an eastern pathway rather than a
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northwestern or northern pathway, as was seen in  “0801” . Large-scale atmospheric circulation exhibited a substantial
difference between the two cases. The Ural blocking and the East Asian grand trough, the two key systems consisting of
East Asian winter monsoon (EAWM), which formed a “west-high-east-low” pattern, were significantly stronger in the
“0801”
similarly enhanced Ural blocking. Instead, a substantially deepened southern branch trough, another important
“0801”

high persisted for a shorter period in the 2018 event. Besides, tropical convection activities exhibited difference between

2018 event. In comparison, the East Asian grand trough in the event did not deepen as evidently, despite the

composition of EAWM, developed in and resulted in a “north-high-south-low” pattern. Also, the Siberian
the two cases. Enhanced convection occurred in the Maritime Continent and equatorial western Pacific in the 2018 case,
but mainly over the equatorial Indian Ocean during the “0801” event. The latter contributed to the strengthening of the
southern branch trough and the western Pacific subtropical high leading to intensified water vapor transportation from the

Bay of Bengal and the western Pacific, and intensified precipitation. In comparison, the convection in 2018 was

25 %
Vol. 25

substantially weaker and not so favorable for transporting moisture to South China.
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Fig. 2 (a) Distribution of 601 observation stations over China (black dots); evolution of the daily mean temperature index during (b) 2017/2018
winter (solid line), 2007/2008 winter (dashed line), and climatological daily temperatures for 1981-2010 (dotted line); (c) evolution of the daily mean
temperature index with temperature smoothed as a seven-day running mean for 2017/2018 (solid line) and 2007/2008 (dashed line) winter, and
climatology (dotted line) is derived from the first four harmonics by fast Fourier transform, the shading denoted the scope of 0.8 and —0.8 standard

deviation of daily temperature in the 1979-2018 period



6 ZWIHAE: 2018 4EA0 2008 4 1~2 5§20 3 ()35 SR IR S S Hos oo
No. 6  QIN Mingyue et al. Comparison of Persistent Cold Events in China during January—February of 2018 and ... 605

“08017. ThH IR A H P ¥ AN H A KR
FEFIME, 2018 4EFHFN-3.1 A1=5.2°C, 1fi “0801”
N-3.4 F1-5.5°C, PiH7 2018 SEFLF 1A T8 FE T
AN 2008 4.

B0 Hh, FERE R LR AR AR,
X P PR AR AT 5 A5 AN [ A o Hp 82 e o I R 1
S TTRR R A — AR, FRATRI L L M1
IRE L ARG S s, B X IEAE SRR T
—0.8 MRt ZAE A J W b AL, 155 2018 £k
ATHI1I A2 HE2 A 8 HIFEE 16 d IFFEKIE
AR, EAE 1979 FELLRHESE AL, IRT 08017,
“0801” e F 1 H14H, kT 2H16H, &
THRFEE 33d (] 20).
32 RSk

K 3a. 3b s T 2018 FEFFECIR A RT3 1
AR KPR o0 AT o TR B 75 s iR BAAR 1) 5
BIX I, #ONRERA R, KRR OAT

(a) SAT, 2018

W ANSE S ILMEARL R, R R
fik 6°C DL bo Fjlim b X W 36 0%, S KRR O
LbH AR BE 4°C BA . AHEE “08017 (X LLK 3c.
3d), 2018 A i AH X 55 — 2L, 08017 FfF
H1—6°C LA e K7 i WAL 2 R 51 58 9 52 46
IR RKHBIX, SR, 2018 475 7 s i b (X 1)
B Swm HIBE L 08017 5%, Ub4h, 7ERIGHIX,
TH WA R ER . 2018 (KR 4 A AR A
X Jy—4°C LA BV =5, (H “08017 ¥4 5 AW
W, IXFXT EAE AP 22U i X B i 2
MBFEKFRE (B 3b), 2018 4 7 L2 A% 15 B 7]
TEKVLAR R R RAm 2, HERERFrEt s
HElAR B, 2018). fEVL T FE H AN R,
Bk, X5 “08017 ZRhir kK Gtk 3c.
3d). “08017 7EVH RS MKV FF. Hrg K LA &
KIL N R, BKIEERARFSEMERST. &
Mo X2 “0801" JIFEXAC IS T 2k i

. (c) SAT, 2008

55°N
50°N 50°N -
45°N 45°N
40°N 40°N
35°N 35°N
30°N 30°N <
25°N 25°N
20°N 20°N
1 ) ) ) I
75°E 90°E 105°E 120°E 135°E 75°E 90°E 105°E 120°E 135°E
6 -54-3-2-10 123 45 6
(b) PREC, 2018 (d) PREC, 2008
55°N 55°N
50°N 50°N -
45°N 45°N
40°N 40°N
35°N = 35°N -
30°N 30°N
25°N o 25°N -
20°N 20°N
T T T T T T T T T T
75°E 90°E 105°E 120°E 135°E 75°E 90°E 105°E 120°E 135°E

-40 -30 20 -10 -5 5 10 20 30 40 50

B3 (a.b) 20181 H23HE2H 13H. (ev d) 200841 A 13 HE 2 A 20 HFFLREHIE (av o HiEHFWSEEF (3

fir: °C) F (by &) HFEE/KEEF (BA7: mm)

Fig. 3 (a, c) Mean of daily surface air temperature anomalies (°C) and (b, d) daily precipitation anomalies (mm) averaged (a, b) from 23 January to 13

February 2018 and (b, d) from 13 January to 20 February 2008
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Fig. 4 (a, b) Zonal wind (contour, units: m/s; the green contours denotes the 1981-2010 climatological mean) and its anomalies (shaded, units: m/s) at

200 hPa, (c, d) geopotential height anomalies (shaded, units: gpm) and the horizontal wave flux (vector, units: mz/sz) at 500 hPa, and (e, f) sea level

pressure anomalies (contour, units: hPa) and air temperature anomalies (shaded, units: °C) averaged from 23 January to 13 February 2018 (left column)

and from 13 January to 20 February 2008 (right column)
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Fig. 5 Geopotential height anomalies at 500 hPa (shaded, units: gpm) and horizontal wave flux (vector, units: m/s%) during —12th to +3rd day,
relative to the cold event occurrence on (a—f) 23 January 2018 (day 0) and (g—1) 13 January 2008 (day 0)
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and (b, d) wind anomalies (vector, units: m/s) at 850 hPa (a, b) averaged from 24 to 27 January 2018 and (c, d) averaged over two periods from 18 to

(a, ¢) Vertically averaged water vapor flux (surface to 300 hPa, vector, units: kg m ' s ") with its divergence (shaded, units: 10° kg m > s )

20 January 2008 and from 25 January to 1 February 2008. The topographic height contours of 2500 m are represented in black lines
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Fig. 11  The schematic diagram to illustrate the main features of the persistent cold event in (a) 2018 and (b) 2008 winter. The blue and orange

shading indicates the region of temperature anomalies below —2°C and above 2°C in China respectively. The red shading marked with H indicates the
positive geopotential height anomaly center over Scandinavia before the cold event. The gray contours and the bold-gray arrows indicate the wave train
from Atlantic to East Asia. The black curve indicates the blocking pattern over the Ural mountain. The light blue shading marked with L indicates the

negative anomaly center. The red curve indicates the contour of 1030-hPa sea level pressure. The thin red arrow indicates the south winds over South

China, and the green shading indicates the precipitation region. The cloud structure indicates the tropical convection center
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