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The Role of Sea Breeze Front in LLocal Storm of Bohai Coast

DONG Gaohong' HE Qunying' LIU Yiwei' XIE Yiyang® DAI Yunwei’
1 Tianjin Meteorological Observatory, Tianjin 300074
2 Tianjin Institute of Meteorological Science, Tianjin 300074

3 China Meteorological Huayun Company, Beijing 100081

Abstract: Using the data obtained by conventional observations, ground densified automatic weather sta-
tions, Doppler radar observations and mesoscale TJ-WRF model, we analyze the heavy rain occurring on 6
July 2009 at Ninghe District of Tianjin and highlight the trigger mechanism of coastal local storm caused by
sea breeze front of the Bohai Gulf. The results show that the heavy rain occurred in the favorable weather
conditions, and there were local instability and adequate vapor conditions. Sea breeze front itself has a con-
vergent uplift area where weak convection exists; when sea breeze front moves to the unstable and ade-
quate vapor areas, it will strengthen the convergence positive movement of convergent uplift area and lead
to the new storm development. The meeting of the sea breeze front and thunderstorm will play a strength-
ened role in its development. By analyzing the data obtained by mesoscale WRF model, we can see that at
the warm and dry ground in front area near the north end of the wet air interchange, the intersection of the
two convergence lines is easy to stimulate strong thunderstorms, and thunderstorm accrues at the intersec-
tion of the north of the subaerial warm and dry front zone and humid air. Sea breeze front plays an impor-
tant role in the development of the thunderstorm.
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Fig. 4 Tianjin radar reflectivity (a—c) and vertical cross section images (d—g) on 6 July 2009

The brown line position in (a) is the ground convergence line; The vertical cross section

in (d) is perpendicular to the sea breeze front at 08:48 BT; The vertical cross section in (e) is

along the line 1 in (a) at 11:06 BT; The vertical cross section in (f) is along the line 2 in (a)

at 11:12 BT; The vertical cross section in (g) is along the line in (¢)

AR YT B DL B B ) K 2009 4 7 H 6 H 08
i fF TI-WRE 5% 3 35142 (19 B K 2 5 7% XOR K S
BLIEATXF LG B 5 T0 4 A A K ek AU 0 S A K A A
) o IR B 7K ¥ X7 B I A i 22 CIEL S o 452 4L ) XL
Yy T B 2k B IRV 7 B 5 S 0 A+ ] (T
Sa.b), XUt WRE BLxCH (9 7 5 58 kHE of
(. F R ATk T WRE 455 3458 400 1 348 7 i o 43
B it RV X 87 2 VR

M7 H 6 H 10 BB R A B 7R )2
1000 hPa F AWK AE L, — KA T RHEEH. A

R B A s — 45 L T 3 6 15 0 5 A XU 19 B
CIEL 5a) X 17 3t 187 IR 373 0 531 DAy v RUTE 3t TG 4 2 A
g WV (I S5by o 2 i BE % L3R 9 20 A1 B 3 3l T
B 20 R TR DL S A 3 4 i 9 XU I
M bR B AR ¥ B AT R 2 1] R R N T
TR IA — MR BEFAT A PR Ll 1) 7%
gy B 11 2 i b i 75 7 R BT B s A A
BB A TR T XA AL o . ELAH S AL H B 5
W7 4R G (B 5c) . 2 12 AR % i R X B 4
FTi (B 5d) . FRATUTE 5c hRhR A B MOX I 5 3



1106 A

% 937 %

LI T (& Se) & B L R JE 7R AR R A R A Ak
A WA AS R A PG AL KU B A5 117, 4°E LUZR 9 2R
R o B AE A 2 900 hPa LR . L Z Bl
VR XL FATTTE 2R Pl UG D 74 R R g A i —
SR THT 30XV TR XA B X 10 s 1) Ao e v B2 (] Se
HEKALE) . 117, 4°E LLPY O R U0 B L vy
JERC 3 B 9 IR L B3 i T XU B X 1) L e T
{32 M 1) 2 b T sl B e L 9 A b s 8l 3

pieA
7\
g

5o

7
i /é

S

Es
S
e

A\/N’

e

A
(Arrtrts

L T S

o 5Rrd

A S

L

4 117.0  117.8  118.2  118.8°E

PE— A fie 1 IR V2 A A 1 i L JR M s ) R A B T A
17T fik % 2% b AN A S RE i 1) R I 3 0 A UK 11 AR
L 3ok I — B 20 0 T 1 CIRT D X LA B L i KU 1
25 (1) f R e B T o A R T 0 5 5 Ak 1 3 T
LI 5 (P Se WP Sk 2D S i 1 /N RS
700 hPa /& B ML 7+ % 600 hPa & i, FFHz gl
AR TE FOEEMH 0.2 m« s VRN 0. 45 m
o X HE— P UESE T XU Bl R AR THERT.

40°N
i
=\
2y
=)
39 ;/g
L2
118°E
40.4°N @ .
) ~
40.0 L el
-
ot AT Ry {i {2
39.2 rr f ffﬁfmﬁﬁﬁff //f_ £ S ;}»\; %ﬁ;
R Y A Y
38.8 AL (I I
LAY NI 3
JdF A NS LLE LT
o g
BT AR

115.8 116.4  117.0 117.8 118.2 118.8°E

i e A

39.184°N, 117.172°E

38.992°N,117.436°E

38.8"N,117.7°E

K5 (a).(e) (D5 WREF AR 10—12 B 1000 hPa R & M LR (AL g+ g 1)
(b) 2y 10 I Hy T 0 2% X 52 80 (o) ity (oo v B AU XU 5 3 3 2 ) T
P v KUY K 10 i T B BE 1) B IE VAL cm e s

Fig. 5
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at 10:00 BT, (e) The cross section is the wind and vertical velocity profile along the line in (c)

wind speed is magnified by ten times, upward vertical velocity is positive (units;m * s~ 1)
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