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Case analysis of impact of cold air process on marine atmospheric
boundary layer structure in Yellow Sea and East China Sea

GONG Qinglong, DIAO Yina
(Ocean University of China, Qingdao 266100, China)

Abstract Using 14 sets of GPS sounding data of a cold air process,the height of atmospheric boundary
layer before and after the cold air transit is determined by the potential temperature gradient method , and
the impact of cold air process on the structure of atmospheric boundary layer is also analyzed.Results show
that the cold front transit increases the static instability of marine atmospheric boundary layer, enhances
the convective activity in the boundary layer,and the greater the static instability of the boundary layer in
the area closer to the front after front transit.The cold front transit makes the mean height of the boundary
layer increase, and the gradient of temperature inversion at the top of the boundary layer increase.
Combined with the ERA-Interim reanalysis data, it is concluded that there is a significant positive
correlation between the height of atmospheric boundary layer and the static stability ( sea-air temperature
difference ) , and the correlation coefficient is 0.73.The higher the sea-air temperature difference, the
higher the height of atmospheric boundary layer.

Key words cold front; GPS sounding; marine atmospheric boundary layer; boundary layer height;

atmospheric stability

W B E1:2017-11-15; 21T B #3:2018-01-04

E£ WA . K E SV &R RI(973 3118 I H (2015CB953903)

fEER BP0, 03 BT A, NSRS ARG S EAE 5T, gongql 11 @ lzu.edu.cn,
BISIESE A0, 2, 1 BIZUZ , 2R AU vGE i S 2L 55T, diaoyn@ ouc.deu.cn,



i 38 4%

KA 5 )Z (atmospheric boundary layer, ABL)
S LS M R TR W 8 I8 950 23 % 3t 22, "% b T
A FH a7 (R ] RUBE 29 2R 1 b 50 T /N 52 Bk
ARSI RIB I 52 0, ABL W& RV R LR H A
PRI B RS R AR . N IERHE 43 A ™ A 3 it
SRR AZ AT R, NG 37 AR R 15 4 W)
W FEAAAE T2 RS, IR S50 B2 B R 18]
R B R R R A AR R SRR
R AW JBT R A A 1Y) T YT A] 43 Shy I R A
i 9 (3 Ol i I N B R 1 P H (U6 S N A R 1
JZ (marine atmospheric boundary layer, MABL) ,

RAGHFZ w5 B 3 A2 i i A 0z g i
s ) T X B 300 R v R ) e s AR
A B30 2 X0 R AT e Wy e B RN B 532 e 9F 5%
B2 TR R A R DL B R A A 34
RZRsZmt s 8o B = 1V L TR B2
SREUIRA 0 ¥ TR T H AR ARAR /N, A, K A
TR T RE H A2 AU MABL J& A2+
Zete, FE i R RUE 3 51z 3 AU TR <AL
ol BN TR SGAR R R K £,
Tanimoto et al."'" 437 #F WY 44 2 5o 2 ) 4 fif {4 1sf
MABL 45 ¥4 9728 1 B0, A R 458 0 2R 300 S fof A T 3
B YRR RS AR A 23 5 Wi 2 gk PR A i A g XU
B TR 25 R 0 T i U ARG R A B
&, ISR JE R 55 M AR = 8 R 1 1Y B 5t
Kim and Yum'"" I RS GORMIF I8 AN ]340 226
TS R R AR R R 25 (RUR - TR
TR ) S B R A H B B V% A 0y 25 5 JE I i i1 5
JZ2 s M A A 45 5 I s e i A= R Z e 7
TEEIN TSR R R WS MR R S 1)
RA

TS T AR R TR UL 22 R SR AE X
T 22O i 5 T AR BE BN, F 5 R I T IR
ZER X TG SR, S R R Y 3R
VTR R S )2 1 i ) e B2 5 vt o i X3 K R
IKZIRAEAE B VI Z BSR4 R B AR g B i
LN A0 e A DX ) TR A T T T X 2 [ A A
B A TEAH DG, B (V%) 7 T AP0 e () XU, ¥ 7
M M T 32 i KUER &, IR 2 W, TR 2
75 1) bR T R AR I R AR B R,
RE 7K 55 B8 T o B 19 K, 3X 5 Minobe et al. o7
VS DX ) B2 3R 0 2 R KA R ) o — B

I [AIAH O 2R 5 1 4 1) i XU ¥4 400 3% 1R B 1 SO
SUARTFARIL 2R BT TR RS

HAiT, B NPT RAGE R PR R AR
SER R AT D v e T o AR X i R
Wi Y BRI, o A e T X 3 FUE S5 R 1Y
e L EAA R R AR X, A SR GPS 45
2GR ERA-Interim 50 A7 B8 K}, 43 B — IR % %5
AT RS B AR I DX T VR O SRR S R 1 5
RN PR v B ot R R 1 R 05 52 B2 i AL
S RSAH EAE PO SR SR 5

1 WS E

1.1 BEHNE

ARSC AT B G R S RO F ) R ST AR O
(' European Weather
Forecasts, ECMWF ) #2it i) ERA-Interim 73 B £ 4
SRR K AR G ERULIN f)4R 25 B
L1 FEdE

A SCAF Y ERA-Interim BEA 1979—2015 4F
S5 2 000 A A ) A 2 T 28 26 R Y 0. 125° x
0. 125° BV IR RE FRETAT 2 m IR, B TB] 40 R
3 h;2016 4E 11 A 7—10 H ¥R E AU 3G
W3, WA 4y BE R R 6 h, 25 (8] 4 BE R 0. 25°
x0. 25°,

1.1.2 B 5

PRAS 22 G0 0 1R B A% JER 25 11 0 22 115 [l A — 90 ~
+40 °C G R+0.3 °C, 0 ¥E% K 0.01 °C, Wi Jy it
/T 2 sy KU A X ) 0 = 3 43 510 R 0 ~
100 m - ™' 1 0° ~360° , AFE /3 5IN 0.3 m - s I
+3° JRPERAY R 0.01 m - s7 HT 0. 1, Wi R B[]
BIINF 1 s AR BE 0 5V LA 0 ~ 1009 , G
F£3% , 3 BER 0. 1% ; TR R A H 12407 F
RS AR T B, o iR AR T E 5, FORS
MIEETE % 500 hPa "+ 1.5 hPa, 500 hPa Lk |- K
+0. 7 hPa, 53 ¥E%4 0. 01 hPa,

TR2E R GERLINAT 2 R 1 Hz, PRI W0 BT 75 5
RS BRI BT TR ] BN 1 s, SRR IR 25 B 1 5
Zead At a0 T B R A R R4 GPSTK
B M 25 b B AT R 1 B R s A A
5 5 (R 590 5% | 5000 )~ i s o TR 0 sl Y
TEBR , 25 B EE AT N TS R AL
2 TR PR S — B AR A

A B 2 78 KU B K B8 25 A ad AR TR I
JITAS, GPS 45245 S ERAH X it i A3 B 1Y) &6 [l R RS AN R

Center for Medium-Range



55 1 3] BRI

Vo 2 S RN B AR T DX R O R S R R W 19 0B 53

i1 0. 15° 48 R AL 0. 07° 4 B, T2
LI 3k 437 =[] F4 25 ] (i) B g /N A 0. 33° 2R i, 46 ]
[EHE S5 /N Sk 2. 520 45 B, DA I A A 4R 25 B e 61X
FEAS M S5 7 I 28 G158 DLtE AT 40 A (I )
1 R 14 44528 5000 1 AU AR X 8 B R XU R
2% I 1a ATLIE H,3 000 mP) IR TR B B Z

3000
2500
2000

£

#1500

iz

1000

500

0—5 0 5 10 15 20 25

3000 ¢

(

2500

2000
=

#1500 F

i
1 000

500 g — Ehfi KU BT

— L

0 l = 1 1 1 1 J

-10 -5 0 5 10 15 20
2] K/ (m - )

Kl 1
FR2S B4
Fig.1

2016 4F 11 MR (as 07 °C) AHRSRRIE (b BA7: %) i i) KU (o BA m « 7)) R[] G (5 B0 m -

Vi TET SR P 52 M 258 A AR A=k e 3 B 1T 9/ N 1)
P P RRBBIE LN 5.9 C - km™', E 1b
RSP BIAHGR BE BR R 2076 1 500 m LT Fifl =g B 17
B8R 1500 mUA b B BETTS N, 8] 1e FIE T d 2
ANMIRBESS IR, 2 2 000 m DA EEEATARIL
JA,2 000 mPh L 5% A PR H,

. %\ﬁ)

60 80 101

o —— AT R
— A

0 20 40 0

ARSI %

()

EY PR Y2

( SRR

-10 -5 0 5 10 15
2] K/ (m -+ s71)

-20 -15

s ) B

Sounding profiles of (a) air temperature (units;°C ), (b) relative humidity (units;% ), (c¢) zonal wind speed (units;

m -+ s™'),and (d) meridian wind speed (units; m + s™') in November 2016
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