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M echanisn and M ulti-scale Character istics of Showstorm Process
Occurred n Shandong Pennaula n Decanber 2005
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(1 Yantai M eteoological Bureau, Yantai 264003, Ching;
2 Key L aboratory of M eteoological D isaster of M inistry of Education, NU IST, Nanjing 210044, China)

Abstract:Based on the meteorological observations, satellite image and Doppler radar data, the mecha-
nisn of nowvsom occurred in Shandong Peninaula in Deceamber 2005 is synthetically studied Reaults
show that the cold flov snowfall is attributed to the background of higher amoghere tenperature and sa
aurface temperature in the forepart, large temperature difference betveen ocean and land due © the stron-
ger cold air, hilly landfom north of Shandong Peninsula, and coast front The multi-scale analyses of the
wrface weather auto-station, radar and satellite observations clearly reveal the structure and evolution of
cold flov snowfall The advanced smple adjoint method is adopted to retrieve the 3-D wind field of
the snowstorm on 6 D ecanber 2005 from the single radar data of Yantai It shows that the themody-
nanic difference betwveen sa and land and the friction betwveen shoreward wind and mountain engen-
ders themesscale coast front, which causes shallov convection in low layer Theweak cold air in up-
per levelsand the latent heat released by the snow stir up the vertical ascendingmotion further, which
leads to convective activity development and strengthening, © the heavy showfall happens W hen
there is an overlap betveen the systanic convergence and updraft by the weak cold air in upper levels
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and the mesoscale convergence by the coast front in low layer, the showfall ismore violent
Key words cold flov sowfall, temperature difference bewween ocean and land; hilly landfoim; coast

front radar echo characteristics
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Fig 1 Temporal variations of daily precipitation, 500 hPa geopotential height and 850 hPa temperature in
Yantai from 3 1o 22 D ecamber 2005
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Table 1 Precipitation at 15 stations of Shandong Peninsula on the three snowv stom days mm
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Fig 3 (a)Reflectivity (dB Z) and (b) radial velocity (m /s) at 14: 25 BST 6 D ecam ber 2005 ( elevation: 0. 5°)

, 16: 58 , , :
Y -~ 04 (
: ),11  ( 4b) , 0.6 km,
' 30min
12 10 , 14 , 16
,11 08 850 hPa
- 12 11 , 11 2 , ,
30 Bz 20 km
4 ,
5 70 km 10 km 1 km
30dBzZ ,
, 20 km , 10 :
( 4a, 16 ( ), 30 BZ , 3 4 km,
, 6 4 5h ,
, 11 ,
20 km , , 1 km )
( ) : :
, 1 km (el

Base Reflectivity

(R 19)

Range: 230 km
Resolution: 1.00 km)
Date: 2005 12 11
Time 10 44 40

4 (a)Reflectivity (dB Z) and (b) radial velocity (m /s) at 14: 25 BST 6 D ecam ber 2005 ( elevation: 0. 5°)
Fig 4 (a) Reflectivity (dBZ) at 10: 44 BST and (b) radial velocity (m/s) and 11: 09 BST 11 D ecem ber 2005

(elevation: 0. 5°)

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



3 . 12005 12 333

[22]

4
o
1o 15
’ Catr ey
[20] - : |
(21] I
41 5
[0 Fig 5 Damain of 3-D wind field retrieval
’ 6b 6¢c 14
' , 400 m
' ( 6b) ,
[19] 9m/s ,
4 2 , 02
10 km 80 km %80 km 6c 2800 m
( 5 : 400 1200 2 000 : (- 30 km, 20 km)
2 800 m , uvw 12 6 08
, 1mm , 08— 1200 m ( ) 2000 m
20 6 ( ) ,  2800m
400 2000 m
, 6 02 400m
| ( 7a
’ ( 7b) ,
400 m ( 6a)),
200 300m ’ 9m/s 10
15m/s, ,
, 9m /s, -
5
2000m( )
,400 2000m 2005 12 ( )
: , 2800 m ( ’ Smm ,
) y 1
12 6 12 ( 8
600 m , 300m 11 11

2 © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



334 33

40

g /km

=10

-20

-30

-40

90 80 70 -60 -50 40 -30 -20 -10
4(} - PR - 4 9 E{Ir]’rkm

9

175 B /km

{
-30 ‘(
40 e -
-90 -8 -70 -60 -50 -40 -30 -20 ~-10
i B /km

0.4
6 12 6 ( 'm/s (121°23'E, 37°29'N)
) a02 400m :h14 400m ;¢ 14 2800m
Fig 6 Retrieval results of horizontal w ind fields (units: m /s) on 6 D ecem ber 2005 ( radar center. 37°29'N,
121°23'E, west or south w ind is positive) a at400m at02: 00BST; h at400 m at 14: 00 BST;
c at2800m at14: 00BST

7 12 6 01:59 (a im/s) (b; :dB2Z) (0.5°

; )
Fig 7 (a) Radial velocity (m/s) and (b) reflectivity (dBZ) at 01: 59 BST 6 D ecam ber 2005 ( elevation: 0. 5%
w hite fran e denotes retrieval area)

, 13 9. 7mm

12
14 , 09 (1) 2005 12

?

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



, 2005 12

335

[1]

[2]

,

8 2005 12 6

al08 ;h11 ;c 13

;d 15

Fig 8 Visible satellite images in Shandong Peninsula on 6

D ecam ber 2005 a 08: 00 BST; h 11: 00 BST;
c 13:00BST; d 15:00BST

(2) ,
(3) 30 40 BZ
: 3km
4 km
1 km
(4) ,

Yasu-M asa K. A weak-wind zone accampanied with swelled
w noe cloud in the upstream of a low -altitude ridge[ J]. JM eteor
Sci Jgpan, 1999, 77: 101-115

KavashimaM , Fujiyoshi Y. Shear instability w ave along a snow -
band: Instability structure, evolution, and energetics derived from
DualDoppler Radar Data[ J]. J Amos Sci, 2005, 62 (2):
351-370

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

[3]

[4]

[5]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

W eisnanM L, Trapp R J L ow-level mesovortices w ithin squall
lines and bow echoes, Part
rormental shear[J]. M on W ea Rev, 2003, 131(11) : 2779-2803

Cram T A,M ontgomery M T, Hertenstein R FA. Early evolution

:Overview and dependence on envi-

of vertical vorticity in a numerically smulated idealized convec-
tive line[ J]. J A mos Sci, 2002, 59 (13) : 2113-2127.
Sanders F, Boast L F M esoscale structure in the megalopolitan
snowvstom of 11—12 February 1983 Part
forcing and symmetric instability [ J]. J Amos Sci, 1985, 42
(10) : 1050-1061
, . 77 10”7 [J].
, 1979, 37(3) : 80-86

9611” [J]. ,

1999, 22(5) : 13-15

: Frontogenetical

, , , . 2003
[31. , 2006, 29(3) : 379-384,
2003 3 [J].

, 2006, 29 (1) : 129-135

[J1. , 2005, 28(5) : 679-684
[J]. , 1980, 6(2) : 27-29
[J]. , 1983, 9
(12): 46
, ) [31. , 1995,
21(12):21-23
— [J31.
, 1996, 4: 7-12
[J] , 2006, 36 (6) :
908-913
. , , M ]
, 1988: 292
[M]. : ,
2000: 164-167.
[J1. , 2004, 24(3) : 6-8

Xu Qin, Gu Hongdao, Yang Shuowven Simple adjoint methods
for three-dimensional wind retrievals fran singleD oppler radar
[J]. Q J R M eteor Soc, 2001, 127 (8) : 1053-1056

[C]/1/

, 2003: 117-119

[J]. , 2006, 29 (4) : 533-539.
[M]. , 2002:

125-129

W eiM ing, LiNan, Kang Hao, et al U ncertainty analysis of ra-

darwind retrieval with data A ssmilation[ C] //Proceeding of

the 8th international symposium on gatial accuracy assessment

in natural resources and environmental sciences Shanghai:

W orld A cademic Press, 2008: 228-233

( : )

http://www.cnki.net



