A % Vol. 40 No. 5
METEOROLOGICAL MONTHLY May 2014

¥
-5
=~ e
8
= &

(S
o

IRTI I - £ B 2T A7 855 » 45 . 2014, SR IE T A0 55 1l AR 2 & b 0 58 v 20 1ot P 5 A 091 20 A U4 5 40(5) 1 605-611.

SEIMEZ P 5 R 3 5 Jb 30 58 i
BEE A G5 AT

FRWARE 2Rl pARFt X A
LHFEETRAEASHEER. BF 210044
2R ERET LR FE 257091
3 KA AR H 250031

' ZE: FIAW YR NCEP BB GOR RIS [ 3h3l ORI X 2011 4 12 3 8 F 3N 185 75 3¢ — Y o 1 0 % e 5 3 47
TIZWior AT . 45538 - 0 9V RO I 25 5 1L AR 2 I S %) TR A R S R R B ELI T R 5 A R i O 25 R R SR i AR
BV MEREARLM T AN, ARSI E FRR2ZERE KRS AR I X E A AEEER. X
WA 1,900 hPa LA F oG A6 KU, DATF 2454 22 9 7R b X 2 o o8 b % 5 YA 265 7 % 2 1) 32 2 Dt I S XU 485 4 5 o 5 G B
I AR LR PGIL RO TR . 45 & 9 3 3 12 W 43 BT D 3N V8 VG 2 104 36 50 07 B 25 5 1L 7R 2 B 638 1) [R) R e %
L. AWGLFRET 900 hPa KL FFLE Lz 8 KRR A PO AR EZ 8 MR 2Z  E 2 M ALk T AR E e
FIREHC . 58 P25 X BEAE 1000 hPa AH 24 07 5 BE T A DX 38, B 75 19067 45 1 7R 2 B8 60 A i 1 0007 e 25 1) A AR () o i 5 4 3
NS GBI ., N EE S RIE s I R — 2 RS8R 0 0 = 2k = 14 1A 52 40 B IR, 322 300 s
B s R T U B T I ) 25 A AR S 2R INE . = W ) R AR RS IR,

RIW : ME . WIS ARERS. B4

FESES: P4ss XERARER: A doi: 10.7519/j. issn. 1000-0526. 2014. 05. 011

Case Analysis of Marine Effect Snowstorm in Northwestern

Laizhou Bay and Northern Shandong Peninsula

ZHENG Lina'? WANG Jianhong' YANG Chengfang® Wu Ke’
1 Department of Atmospheric Science, Nanjing University of Information Science and Technology, Nanjing 210044
2 Dongying Meteorological Office of Shandong Province, Dongying 257091
3 Shandong Provincial Meteorological Bureau, Jinan 250031

Abstract: Based on the conventional observational data, NCEP reanalysis data and automatic weather sta-
tion data, the marine effect snowstorm which happened in the west of Laizhou Bay on 8 December 2011
was analyzed diagnostically. The findings show that snowfall occurs in appropriate ambient field, favorable
air-sea temperature difference and more intensive cold advection. However, differences exist in wind field
configuration, air-sea temperature difference range, water vapor distribution dynamic conditions and ther-
mal conditions. During this snowfall process, northwest winds blow above 900 hPa whice under the level,
it maintains sustained northeasterly which is the main reason for this marine effect snowstorm process.
This wind field is different from the northern peninsula where northwest winds blow in both upper and low
airs. By analyzing the physical field, the marine effect snowfall belongs to shallow convective snowfall.

There is upward motion, moisture convergence center, unstable stratification and large air-sea temperature
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difference under 900 hPa in the west of Laizhou Bay, and the shear line of near surface triggers the release

of unstable energy in the process. The heavy snowfall area is the warm tongue of equivalent potential tem-

perature at 1000 hPa. The position of warm tongue here is different from that in the north of Shandong

Peninsula. The former is in Laizhou Bay, while the latter is in the northern coast of the peninsula. From

the cloud images, the cold airflow clouds on the sea show a streamwise cloud line, and the cloud is individ-

ual cells. When nearing the land, the clouds get thickened, cloud line deflects and the intensity of snowfall

increases.

Key words: Laizhou Bay, sea effect snowstorm, unstable stratification, cloud line
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Fig.1 Snowfall distribution in Shandong Province at 05:00—14:00 BT 8 (a) and
at 14:00 BT 8 to 08:00 BT 9 (b) December 2011 (unit: mm)
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Fig. 2 Synoptic situation at 500 hPa and wind field at 925 hPa (a) . surface situation (b). temperature field
and wind field at 850 hPa (c) at 08:00 BT 8 December 2011

(In a solid line is contour line, unit: dagpm; dashed line is isotherm, unit: C; shaded areas for

wind velocity =12 m « s~ '; in b solid line is isobar, unit; hPa)
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Fig. 3 MODIS satellite image at 08:00 BT
8 December 2011
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(a, solid line is equivalent potential temperature (unit:K) dotted line is temperature line,

unit; C; vertical line is the area of unstable stratification)

900 hPa LI NS — A BEH . H By — %, &
BEARI N T L% m AR MM 8%
R . AR AR e U B o B b (120° ~123°
IR EEAT LI E SRR

454 925 hPa #1477 (& 5b) AT LAt AH
LR AE S NVE X IR — A 276 K (B8R 7 , 58
Ry IXOIE B0 7R XA B KB, X S Y
(2010) SR 25 M AE L 7R~ B A6 & A= 8 9 25 o A 2 o7
TRz 5 DXAE A 5 AL T TR ]
4.2.3 HABE

WFIE 2B (B 55, 20100, 1L 4R 2K 5 B T e &5
5 v TR 1) KT 2 ik S A 6 A U G
F R [ S 0 TL B8 MK T IR TET [ KR K
B 20 5IERRZE R . T AT ko
PR SR 22 MRS L. 3R B0 O & 0 I

(39.12°N, 120. 35" E) A% 52 4 0 0 3 B 5 ik #i
850 hPa = i R BE#EAT X 1L (8 1. A 1 o
ATLVEW, 8 H 02 B T— T IR ZE7E 11°C,05 B
Bl ¥ 25 S AR5 850 hPa FTIF T8I 1) 3 5 35 45 Jr
TR AR IR 2R A, 08 1,850 hPa YR E T
FEE]— 16 C . i 1H MRy —4C, 38 1l 22 1K )
12°C, 1E 05—08 W}, B <5 FF . IF Bl B ¥ IR 25 19
INRFES IR . XA 2E e 5 11 0, S 2
P FE X AN B B, 14 B, 0 SO 25 T IR 45 /D #
OO =R < o | SO S R 2 e AT R
T 25 55 B 35 G AR G 1 5% 7 6 FR L 9 AR 25 3G K, B
IR T OR2Z /N FEF BT AR fEARNGS
FErp R 224 12 C b PR AR I L X S 5 4 5
(2010) SAZ5 192 5 A6 35 1 ¥ 800 W 25 v L W ROl 22
Z1E 9~11 C A,

F1 2011 F 12 A 8 B 02—14 B #iBHE@E (39. 12°N.120. 35°E) Wi KB E (#41:C)
Table 1 Air-sea temperature difference on Bohai Sea at 02:00—14:00 BT 8 December 2011 (unit; C)

8 H 02 i 8 H 05 M 8 H 08 fif 8 H 11 i 8 H 14 fif
Tso —12 —14 —16 —16 —15
Teri —1 —3 —4 —1 -5
T— Tso 11 11 12 12 10




610 A

% 40 %

T E R UL EE I I KRR 2
D, T R A G e N PG A A =K (D) R (2)
(Fainall et al,1996) .
Q = p.C,C,(T. — THU,, )
Q = p.L.C.(q, —q.)Uy (2)
AP, Q A HGE B, Q AW . o, N AHE
BELC WK EERI L, HKRFEREBINGT, K
MR T, A g il i AL i 25 IR
q. 910 m AL KR Uy BRI 10 m )2
7K P IKUGH L C, Oy B3 52 4 2R 80, C, g K IR SE &
B KO M) BT AR 2 6K 6. A 6
W 7 U RO B 5 v ARG LV B
R ENRE 2L H ZE a2
. W7 H 4 NIFHEL BT, 8 H 02 Bk %)
WA I R ARG i Dy 189, 91 W oo m ®, ¥ AR i
D 35,77 W e m . TE 2 PR Dy IR 96 T [ R AT AR T
BRI G i A st e R SRS AR e 1,
SRIES MR ARME TR, 8 H 05 Bf RS IR )5 .
AE B BRI S B I PGB R IR TR — B
FRELBBEE L5 . TER A B b, HGE & LIS A
AR, @A UL b A U TR R S R R
HiA R Mk 5 PR R B A B = (0 & 2E L R it
TEUR BRI 24 PO 3k BRI, PR 45

(a)

553
[t
(=]

*
% 160 U e R
= . / o i i
. \ P 4
= 120 \
. N
g0 Nt N
] * >
# 40
'\.//\\7))J
0

7H O8I} 7 H 20/ 8 F 08} 8 H 20k}

Bl 6 g (39. 12°N,120. 35°E)
3 kI TR] ) 72 Al
Fig. 6 Simulated heat flux in the central
Bohai Sea (39.12°N,120. 35°E)

4.3 HARMESH

1.3.1 KFRHB

HY T 1 TP B O A T 5 A T
SRV ), T DA i BRI A S R R S AR AL PR
Mo ) 3 i | sha R h Al LR 1.7 HE R
LT8R DA B AL R — HRORIE R IR S
PO 2 AR A XL, I HLBE A B ) A4S L A b RS
Kegtass, 8 H o4 B, AN H =12 m » s '
MR AL R . 3B 2 1 AR 6 A 4 BB R 1 1)
TR A 7RSS P RS . T P 2=
SRl B XU BN . 8 H 08 B 7a) AT LAY 4

(b)

7 20114F 12 H 8 H 08 it () 5 17 i (b) B 01 [ 3l K\
CHiF Sk s 2T ) BTS2 DI AR R )
Fig. 7 Automatic weather station wind field in Bohai Sea at 08:00 (a) and
at 17:00 BT (b) 8 December 2011

(arrow: jet stream direction, short solid line is shear line)
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