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Diagnosis Analysis of Cold Airflow Snowfall Events over
Shanghai Area in Recent 10 Years

CHEN Lei DAI Jianhua HAN Yaping
Shanghai Meteorological Center, Shanghai 200030

Abstract: Using upper and lower weather chart data, sounding data, radar and satellite data, the cold air-
flow snowfall events which happened in recent 10 years in Shanghai area were studied and the mechanism
for this kind of weather was preliminarily revealed. The conclusions are as follows: there are total 12 cold
airflow snowfall events over the year 2000 to 2009 in Shanghai area, which take up a proportion of 25% of
the whole snowfall weather days for recent 10 years in Shanghai area. Most of the events, when the snow-
fall is notable, happened to have a trough behind Shanghai area on the 500 hPa weather chart. Before the
cold airflow snowfall, the stratification in the low layer of the sounding data at Baoshan Station was often
unstable, and it was usually very moist between 850 and 925 hPa levels. On the satellite image of cold air-
flow snowfall, the cloud which has a shape of white bright wavy structure and a height below 3000 m.,
goes in the same way as the trend of coastline. Radar reflectivity was very weak, usually less than 35 dBz
for most of the cold airflow snowfall events, and the difference in temperature between sea surface and 850
hPa level was 10 to 14°C, while on the 925 hPa level the difference was 8 to 11'C. The wind direction of
Baoshan Station was NW-WNW-N and wind speed was 3—6 m « s ' during cold airflow snowfall. Com-
pared with Shandong Peninsula, the cold airflow snowfall in Shanghai area has a smaller range, shorter
duration and lower intensity because of its special geographical position and topographic condition.
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Fig.1 Schematic diagram

of cold airflow snowfall
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Fig. 2 Schematic diagram of cold
airflow snowfall in Shanghai area
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Table 1 Physical parameters of the 12 cold airflow snowfall events in Shanghai area in recent 10 years
[G3=c1 2001 2002 2002 2003 2003 2004 2006 2006 2006 2008 2008 2009
H 1 1221 0118 1225 0127 0211 0118 0105 0204 0217 0114 1222 1227
K $8%/C —16 8 —5 —3 12 9 —14 —29 —33 —55 —43 —16
CAPE/] « kg™ ! 13.8  25.7 2.9 27.9  31.2 2.4 15.3 11.5 6.3 0 0 4.6
LFC/hPa 1009 1012 949 1010 1017 1019 1012 1017 1010 / / 1018
Wi 2 7 B /hPa 680 700 740 640 700 730 620 820 650 700 800 775
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Fig. 6

(a) Infrared cloud image and (b) radar mosaic of

Nantong and Yancheng for 0. 5° elevation at 08 BT 22 December 2008

AR TFET R RS . BAh . = B H A F R
F L WA — K mil . 2 DR IR % s
A7 5 3 AT V4 AR OF IO

M 6b AT UL, 08 fif £ 3k 1) e 38 1 8 BT i o A
— ZR VU AE — 2R 1) B [ el g 9 AT el
PRAE P b Bl 3t b R AR TG (]9 . (] 9 5 B2 AR 10
~30 dBzZ [i] . H.[9195 7p A 23423 . 30 dBz B3 [l 35

OO RN R MA AR TR 15T (), W ]
T FELR D/, I AR G e R Y e BE ARG . ol T
] 5 1 VA ARG 7 e I s — B AL R AR T L B
B WG 22 BB I I 3t X DT 7 il b
AR R 10 AV U R I O A R Ok R
RN T 85 AR T 35 dBz. 98 18] 3 38 Fl dL AR /s o A
O 7 A 14 A 5 5 B2 0 B0 o T LR 5 i XA T



%21 3

T LMD 10 4F V8 WM T RS W4T 187

ATV BT R LTI S D TR I
2R A H 30~ 40 dBa B 4 76 2 AL
WRAR

3 R LRV U R YRR AL T

RIS T RRERIREZ M. L
Hofth— Lo AE P 7 BB ARG IR AR E TR 45 XU X
@%Fﬂo

3.1 AREES

3.1.1 #ARBE

VUL I 25 A B R AR A I JZ AR 2 ) RO 5 R
PR T RLZE 9 RN Y RO R R T i 2 i 2
U] J2 25 AN AR S & 7 ARV 1 LR L A Y
W i B W] 2. [ N AN E B 2 X
G 280N 5 1) 96 G RN 25 54T T 83 M IE .
AW @ R X 19712000 AR K A 7N 6 B9 Y8 Ui iR
WS R ARG 0 A T & AR 15 4% ik

AT 850 hPa V-34S i A1 7K 2Z 8] B 3 B2 X L
B 11 Ay 13.1°C512 A 13.9C51 A4 11.7C;2
Hiy 8.2C ., BT % BeE: T Niziol® Fl Lavoiet' 4
PRI 5 AR » BRI 3800 B Sy (V8 TR ) — A 1)
A 25t 2 TIN5 e L P SR A BT L i LR O
1 850 hPa i 25 13°C (FH 4 T 4 $ ek Ja %) & 7 A=
AN BB . SRS L, B X
PRI SR BE RN R T & 5 K R —EAE 600 m /2
F R R R AR T 3 km, WFSE I MY X U R
b FEBR T 3 850 hPa Mg K I 25 46 . 38 B e 1 5
fIRAUJZ .0 925 hPa & A KR EXT . R 2R
2000—2009 4F g Hh X 12 YR& T 1555 53 12 850 Fil
925 hPa i B LA K 5 [R) B O T K Il B2 e, e =3
YRS B A 5 L PR S BRI B LAY sl ik
R IWERPATLIE B B A4 B KR EE /T 0
~5CZ[a], 2 K ER 53 B ¥ /K A1 850 hPa il 22 7F 10
~14°C 2 [a], i ¥ /K F1 925 hPa J5 2Z 5K,/ F 8~
11 CZa], X262 3 AT ARy b ifg i X% it B 2 Y
— RIS AEML S5 TR AT

Fz2 K10 F LA RS 850 F1 925 hPa iR E5iB/KIREXTLL
Table 2 Comparison of temperature at layer 850 and 925 hPa levels with sea surface temperature (T )
for cold airflow snowfall events in Shanghai area in recent 10 years

[ 2001 2002 2002 2003 2003 2004 2006 2006 2006 2008 2008 2009
H 1221 0118 1225 0127 0211 0118 0105 0204 0217 0114 1222 1227
Tss0 —38 —5 —8 —38 —3 —12 —9 —38 —8 —13 —9
Toss —5 —4 —7 —6 —5 —38 —9 —6 —5 —11 —6
T, 3 5 3 2 3 2 2 3 4 0 2
ATsso 11 10 11 10 6 14 11 11 12 13 11
ATy 8 9 10 8 8 10 11 9 9 11 8

VE: T NHE AR . ATss0 MIE 2% . ATs50 (ATo25) : temperature difference between sea surface and layer 850 hPa (925 hPa) level

3.1.2 #BEZE

YU R S R T B T AR 25 40 L iR TR )2
I E VI EEE . A T A R AR 2 AN R T
P OB SR 25 AR J2 1 R B B R 2
F14y 5 RIS X YA I 200 7 e 5 ) ¥ A it
HBEEM. BRZNTEZERETRESAFR T
(R U2 8, Zead T i T 7R K2 )2 45 i 26 B
— A RE R GE R Z B E2 . R )2 A e L
i 7 R 1 R R K YRR TR k. T
XoF 9 FE 0 2 T AT K PR R 2 R B = Ot
FEAERT . R AR RIK S o
600~1000 m, 2 T & & — M £E 3000 m LAR ., D%
XoF 37 458 6 1) % 5 0o A 2 TO g BB BT 3k 4000 m 1

Siit W, B X AT 10 4R TR K AR
T2 T BE AE 700~875 hPa Z 1], IR i = = T
& EAKTF 3000 m,

3.2 RimEKiE

DA T R 2R 7 V2 9 25 1Y) 0 AT DX 3 A 6 25
BE o U] e A A N AL AT LS B0 23 A E B K T
) FE B (PR 2R B B & AR AR KA e A% L 28 R B
N e R S R SR =37 3 R T B U
XA 5k 19811990 4 ¥ it [ =5 A il 43 A, e R
86 26 L AW A 3 KU Ta) A N-WNW 1 i A< ] #44 i
FARREH S KRG KN R IE L A TR S5,
A R B VT 2 n B SE 4 R . R Y
KNI 50 11 02 6] 1 3 B A KD B3l i XU
AR T AR A 1R H o . (R KO )
TR TR KRR A BB 45 1 23 9 R IKCHL A
FIF = A B DR 3 22 /) 1 XU % ¥ i e 5+
4y 20 Hjelmfelt!' fl Sousounist® i 3 & &K
PESZIGAE R, rp 485 FE B KGR (4~6 m o« s~ 1) = A2 1Y



188 A

% 9 38 %

MR, B 7 NI 10 45 B WS & A4 it
S/ o A W R AR NG N o < R
o 25 R A I S 10 RO Y 3ty R[] 4 A 2907 ~ 2072
li) o HL IR 53 A ] K 5 O A g Xk o7 #89 JRL 1] 7E 315° ~
360°Z (], Bl NW—WNW-—N K. [E6f,i 10 4F
P 12 Ve it I 5 o A Ll ol KU A T 3~ 6
m e s 2 fE] R s K A F 9~15 moe 5T Z (],
T Vi T TG R T S R Y Tl X

315°

270°

90°

225° 135°
180°

K7 3k 10 8 R S kA
L3t R vk JR 1) 7 oz
RPN
Q3 L SR G A <Y 1 e = VR L D)
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snowfall events in Shanghai area
in recent 10 years

(mark “ ¢ ”; Baoshan, mark “+”.Shengsi)
+ A\
445 1§

ARSCREIE 10 48 K 70 1 X R T RS
BEHATG T MM W15 78 T 1 i 1 X ¥ i R
(977 AR L 38 2ok 55 1L 7R B b DXV O R S O AR
PEAT L85 45 0 T b 9 A Ml Y8 37 5 1) — B ) Ml 4
fE, RELS L BT,

(1) g HL X 2000—2009 4F 4t A Fi k55
12 %K, BT BB 25 %, HIE S ER & B4 12 A
221 RIS R 1 mm DLF,

(2) b X% kS i 7 5% 500 hPa %
JEAE 2L 52 5 (B A5 EL 8 0 18 6 B 56 2R R 0 2o R
T I BE . 525 500 hPa | &b 76 K8 A, 1% BE K
1. MU b R S kAR B AR B A —
A~ 1030~1050 hPa 943 2474 & e 0 2 25 I
B O W R s AT AR R 1 R T b X

ﬁ
E]Elf»

(3) WUk S KA Filw R = BEUREA A
o JR 4G 0 AT R RE A TEAEL . A X i = R 2
1 1000 hPa 24, WiiE 2 5 £ 700 hPa [ffir, A
850~925 hPa i BEHL K . & Uit i 5 X B Y 2141 =
2 B ) A R R — B0 2 o A — AR Fg . HL
=R R TS POIR G . = TR AR, £ 7E 3000 m
IR o B AR I 8GR R AT 38 R 18085 4 R 241
KT 35 dBz, HIBIE 5 = B 2oL, 43 1 78 i 1+

(4) ¥ Vi K 55 AU g )2 46 L XU ) X 3 45 45 AiE
- BEARDG . i i ke 5 A K IR A T
0~5'C Z [a], 26 K& 433 #2 #F /K A1 850 hPa it 25 1E
10~14C2Z[a] , Wi /K 0 925 hPa JR2Z WK . T 8
~11CZ A, B A A i 52 LU o 0o iU 3 X [ 72
290°~20°Z ], Bk NW—WNW-—N X, 5 1l 3k
K 3~6 mes 'L BRI RGE 9~15 m » s 'R
i T T DX g I S R T A 7 i e 3 X
S % ik

(1] Wiy - PAEAR , 22 3 4. I I R R 55 M F se k Je [T ). 1
VR .2009,28(4) ; 81-88.

[2] Niziol W, Snyder R, Waldstreicher ] S. Winter weather fore-
casting throughout the eastern United States. Part IV Lake
effect snow[ J]. Wea Forecasting,1995,10; 61-77.

[3] e, kR AR % AR S HERIM]. db5 .
KRG HIAE 1998 292-298.

(4] Z=N0, 3808, 2 4. 0 & ¥ i 3R M T R TR A8 br e 1t 43
WrlId. IR <4 ,2007,27(3) ; 24-26.

(5] A INBOE A 5 AR 5 18 i 2 T 7 3K Il AR AE
[J].5%.,2011,37(6); 677-686.

(6] Tk R. WA % 75 V8 W R TR 0 b 9 7 LT . 9 7 0
#,1997,14(1) . 17-24.

(7] ZRubl AR AR. Y AR = B BRI Y 43 B L) ). <%0 1995, 21
(12) . 21-24.

(8] #II7 . TR AR & v Ul B 35 1 UM e AR S AT IR AE 5
[J]. K%,2007,33(8); 76-82.

L9105 . Wit Vg vy B2 55 1 = 2 3R Ty 45 M R AR LT . o [ Vi 7
RAF2EARCARBLF D 2010,40(2) + 17-27.

(107 JEME RIGHE A5, 45, 1L AR 5 B0 3R 2 T A % 3
= MO R AE W S LT, R RS 2009, 28 (4)
935-944.

[11] Lavoie R L. A mesoscale model of lake effect snowstorms
[J].J Atmos Sci,1972,29:1025-1040.

[12] Hjelmfelt M R. Orographic effects in simulated lake-effect snow-
storms over Lake Michigan[ J]. Mon Wea Rev, 1992, 120; 373-
377.

[13] Sousounis P J. A numerical investigation of wind speed effects on
lake-effect storms [ ] ]. Boundary-Layer Meteorology, 1993, 64
(3): 261-290.



