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Abstract: Using multiple data of Doppler weather radar, wind-profiling radar, automatic station, buoy sta-
tion, conventional sounding and surface observation, the characteristics of occurrence and evolution of one
snowstorm event in the east of Shandong Peninsula in December 2014 are analyzed. The results show that
firstly, over the Bohai Sea, the 500 hPa temperature is —36 C or so, the 850 hPa temperature is in the
range of —18 — —16 C, the direction of the Bohai Sea surface wind is northwest and its velocity is more

than 12 m » s

when the snowstorm occurred. The conventional sounding data show that the mixing layer
is below 700 hPa and the atmosphere in the 1000—700 hPa mixing layer is almost saturated. The buoy sta-
tion shows that the larger air-sea temperature difference bewteen the Bohai Sea surface and 850 hPa, and
the stronger coastal front in Shandong Peninsula are the critical causes for the snowstorm. Secondly, dur-

ing the snowstorm, the radar reflectivity is between 30 and 45 dBz. The analysis on the radar echo vertical
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section of the reflectivity every 6 min reveals that a strong snow echo cell can maintain for one hour. The

velocity of Doppler data shows that the distribution of heavy snow cells occurs in the east area of the conve-

rsence zone between NE and NW winds. The horizontal wind convergence of cold-flow snowstorm mainly

exists below 3 km. The wind profile radar data show that there is a low-level western breeze under 100 m

before the formation of the snowband. The existence of weak northwestern wind in 150— 700 m height and

the convergence of low-level shear line are beneficial to strengthening the convection of snowstorm. When

such weak northwestern wind layer disappears, the snowstorm ends.

Key words: cold-flow snowstorm in Shandong Peninsula, mesoscale features, multiple observation data,

retrieved wind fields by Doppler radar
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Fig.1 The 24 h accumulative precipitation in
Shandong Peninsula from 20:00 BT 15 to
20:00 BT 16 December 2014 (a), hourly
precipitation at Yantai, Muping and
Wendeng Stations (b), and precipitation
every 10 min at Yantai Station during
05:10—07:40 BT 16 December 2014 (c)

SRBTARE R SCB 3 MBS 3 A 1 b B
Tifik (1 1b) ATLATR i FES A 15 F 21 B JF & 16

H 00—02 B} #5845, 16 H 02 B PRk BLFR &,
M & 04 W) J5 B 5 98 B 19 98 . 06— 07 B fe s, 1 h %
EEN 4.3 mm; R VPERES MG S 1 ho1 h i
SR [ HBLTE 07—08 W), 2 5.5 mm; SCE RS
FEARFAE )5 1 hy 1 h SR BES HIAE 08—09 B, 2h
4,7 mm, AIOL,16 H 04—10 W B2 XIKBHFE KRR K
A A A TR B

M E 16 H 05:10—07:40 4 10 min Y [&
Ea (K 1o KB M E 10 min [F5 & 2 WP A,
B R B HAAE 06:40—07 .30, FH i 07:10 F1 0730 £
10 min fFEw=AF 1.1 mm,

2 RREERTIEHT 5

1 500 hPa & F,15 H 20 B} 7E 50°~55°N,120°
~130°E 5 — K im. KW 2 8h, & 16 H 08
BF s DUBI R 5 21 11 2R 2 5 SRy 8 05 8 R R PG LA . )
W E2SR s S IRAE—36 C 24, LR B0
o0 PG KL (& 2a) 578 850 hPa & | ,16 H 08 A g
FILARF S FEELEFEETHEL. 9E LS
850 hPa SIRTE—18~—16 C, Il & ¥ Ak TF 12
mes "HPEIEXCCE 2b) . X IR KA A R
BT sg LR 5 5 2 & AR AE 500 hPa f#f Al
B2 850 hPa B X il (AR Bt fE .

Mt AR O B BRI AR AIE S L AR
Ab FARE e 5 38 . 2 K 2k 5 8 NNW — SSE G J7] .
KB AR P 5 A XS PG b 7 R XU A
YA VU ) L0 AR 2 3R RE SRR B LR R T R P
FH H1 VG 0 RS R 75 XL, B an 16 H 08 B . K 5 b
10 XU o NW L Rl 14 moe s T 42 57 1) 1l T R
1k WSW, KGR 4 m » s (/] 20), X Hb i 25
R 2R 14 A 1) A0 X3 R AE A 1 2R 2 B & ZR 0 [ 5 0
g L,

ST NI s Wi A8 0, MKl TE £ 850 hPa 2
FadL X, 500 hPa Ay 7G XU, XU & 5 A 3 1) 46 8 5%
FIATE RN b2 A iR .

TE 16 H 08 WA £r 4 D2 = W b K —ihi
T S A P A 2R T ] Y B I 80 2 s AR
2 X A i T W A R L R R IR N R LR
B NG 7E 09 I 3 R0y A] WOt T AR = | |
A e 18 0 ) 1L 2R B AR Y 2 B T LA B )
Bt PG e 20 ZR L [ 1) 2 2% B AR HES 19 5 6, X
PR 25 850 hPa 1y VG db Xk °F 1 B (& 2d). X
KR BZLRB AR L BLABRMET N = BIFRE,



1216 A

% 842 %

B 2 2014 4F 12 A 16 H 08 B 500 hPa(a) fl 850 hPa(b) {v # f 47
B (o) MU #5647 .09 Iif MTSAT-2 A WLt T 7 B (D
([ a FIEL b S22k S5 B 28, B 0L : dagpms EZR : SF IRk B0 C
[ ¢ Hrazgk SR LR, 07 hPa; ELR S5 R4 0. C)
Fig. 2 The 500 hPa (a) and 850 hPa (b) geopotential height fields, (¢) surface situation
at 08:00 BT 16 December 2014, and MTSAT-2 VIS satellite image (d) at 09:00 BT 16 December 2014

(In Figs. a and b, solid line is contour lines, unit: dagpm; dashed line is isotherm, unit; C.

In Fig. ¢ solid line is isobar, unit: hPa; dashed line is isotherm, unit; C)
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Fig. 6 Surface wind field (wind barb) distribution (a,b) and the reflectivity at 0. 5°elevation
angle at Yantai (c,d) at 07:00 BT (a.c) and 08:00 BT (b,d) 16 December 2014 (unit: dBz)
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Fig. 9 Retrieved wind fields at 1. 0 km (a,b), at 0.8 km (¢). at 1.4 km (d) by single

radar (unit; m « s ') overlaid with reflectivity (shaded area, unit: dBz) at Yantai

at 06:29 BT (a), 06:46 BT (b), 06:58 BT (¢, d) 16 December 2014
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