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Characteristics of Trade—wind Inversion over the Gulf of Mexico
Coastlands of the United States from Radiosonde Observation
ZHANGE Yehui, ZHANG Shaodong, Y| Fan

School of Electronic Information, Wuhan University, Wuhan 430079, China

Abstract: The radiosonde observations of eight years (1998-2005), launched from 9 stations over the Gulf of Mexico coastlands of
the U.S., are analyzed to investigate local characteristics of Trade—Wind Inversion (TWI). Throughout the whole 8 years, the
averaged occurrence rates of the TWI vary from 30% to 40%, the averaged bottom heights of the TWI vary in a range of 2 000~
2 200 m, the averaged thicknesses, temperature differences between the bottom and the top of the layer and intensities range from
250~300 m, 2.0~3.0 K and 0.8~1.0 K/100 m, respectively. The occurrence rates of the TWI are higher in winter and spring and
almost zero in summer and fall. The monthly —averaged occurrence rates of the TWI in whole 8 years show an obvious annual
variation pattern. The seasonal and annual variability of the TWI in the Gulf of Mexico coastlands stations are inconsistent with
those in Hawaii islands, and these discrepancies can be explained by different mechanisms of the TWI in these two areas.

Key Words: Trade-Wind Inversion; radiosonde

CLC Number: P423 Document Code: A Article ID: 1000-7857(2007)08-0019-07
o) , )
b ’ 5 N A Y
: 2007-03-15

(40336054 ,40575020), )

., 129 s s ; E—mail: zhangyeh@sohu.com
( ), 129 s s ;s E-mail: zsd@whu.edu.cn



J‘CMK

Articles

Science & Technology Review 2007 Vol. 25 No. 8 (Sum No. 230)

,2 km
version, TWI) . 0°C
) OOC llJ,
14~15 km

2 (Upper—Tropospheric Inversion,

UTI), )
,Birner P
(Tropopause Inversion Layer,TIL),
(Mesosphere Inversion Layer, MIL)
50~90 km ,

o Fujiwara
UTI
(MIL)
MIL ,
,Ficker 7
15° ,
, Neiburger, Beer
Johnson  Chien ©

’
[7-9] [10-11]
o

2]

Leopold,Neiburger,

o

(Trade-Wind In-

4 km,

eview
[ Scconce & Tackoatogs|
Cruise ,Cruise
Rawinsonde ,
: (
) s 9
; 8
1
SPARC (http://fwww.
sparc.sunysb.edu/) 93
9

, :Key West, Florida (24.5°N,81.8°W),
Miami, Florida (25.75°N,80.38° W), Brownsville, Texas
(25.9°N,97.43°W) ,Tampa Bay, Florida (27.7°N,82.4°
W),Corpus Christi, Texas (27.8° N,97.5° W), Lake
Charles, Louisiana (30.12°N,93.22°W ), Slidell, Louisiana
(30.33° N,89.82° W), Tallahassee, Florida (30.38° N,

84.37°W)  Jacksonville, Florida(30.5°N,81.7°W)
1 , 24.5°N~30.5°N,
80.4°W~97.5°W , .
93 ,  10% Viisilda RS-80
Radiosonde, 30% VIZ B2
Radiosonde , 02K,
0.3 K M1, 2 (0000
UTC 1200 UTC), S \
6 s, 5 m/s,
30 m,
50 m S )



J‘CMK

— %
REVIEW
S & Ticketor
2007 25 8 ( 230 )
o 1998-2005 8 8 8
’ 9 ’
o o Jacksonville (Florida)
(30.5°N,81.7°W)2004 , 2004
2.1
2 Jacksonville 2004 3 8
_ , 4 K,
3 ,2 km S
3 , s 6
o 8 N 2 km
6
s X
1 Radiosonde E4F
Fig. 1 Geographic distribution of radiosonde stations Q 3E
used in this study €af
1 3
9 8 ,Corpus Christi 350
2000 ,2005 10 -12 H
Brownsville 2003 6 ;Slidell 2005
8 ;Tallahassee 2005 10 o :
E
o , Fujiwara? uTt 23
0T/0z>2.0 K-km™;  Schubert! w2E
. 0T/9z>4.0 K-km™ 10 ]
o , AT , Az 25
, AT/Az , aTloz
° , 2 Jacksonville  (30.5°N,81.7°W)2004 3
(AT) o 8
AT>1 K , Fig. 2 Temperature profiles observed at Jacksonville
, (30.5°N, 81.7°W) station during March and August, 2004.
Radiosondes were launched at 12-hour intervals during these
(AT/Az) ’ K/100 m periods. Successive profiles are displayed in an interval of 4K
2 km ,
1~5 km , '
1~5 km . ’ ’
50 m, s °3
SO Jacksonville 2004 3 1-6 12
> o 1~5 km,
2 km,
-1~3 km S 3
’ 400 m,



] Jem K —

, eview
Articles
Science & Technology Review 2007 Vol. 25 No. 8 (Sum No. 230)

5K 10 K, s 2.2 S

) 4 Jacksonville
o] s b 8
b 9 o 77
(o} b b 6 b 7 b 8 3
( e :
( ,Superior air) , , ,
5 3 km \OOC 3 o ’
I 12~13 km 5 X 6,7,8 3 s
o ) 09 ) 2 km o
5 2 s 2 km ; 1
, s 200 m,
o Fulks!" , , 250~340 m, 12
8 , , 6 Chen""2006
. , > 2 =
, 9-10 4 2 —1 6
300~670 m,
’ o ’ 6 ’ o
f1s]
Sr
ar § 43
3 o1

g 5 R

u = = of

Iz e &Y

= & L 1

< ok = 1 : 200

1 2 3 4 5 6 1 8 9 1w 1 12
Af}
-1
295 300 305 310 315 320 .
{rig/K 4 Jacksonville ( )

( )
Fig. 4 Monthly variability of bottom height (km, solid
line) and thickness (m, dashed line) of trade inversion

8 &
% E layer at Jacksonville station in the 8 years
g g
1 Jacksonville 1998-2005
o 1
A ; . S ; a1 e i
0 20 40 60 80 100 0 2 4 6 8 10 12 N
FEAHRE /% FAME/10Y (K/IOO )
N N N m),
—_ (average value) , Jacksonville ,8
------ (standard deviation) 30% R 40% ;
3 Jacksonville 2004 3 1-6 . N 2000 2002 . 2002
. . ) . 8 8 2 000~
Fig. 3 Composite profiles of temperature, potential 5 300 300
temperature , relative humidity (without correction) and m, m,
buoyancy frequency relative to the inversion altitude
where temperature has a local minimum in each profile ,
from March 1 to March 6, 2004 3 280~310 m,



J‘CMK

2007 25 8 ( 230 )

1 Jacksonville  1998-2005
Table 1 Statistics of characteristics of trade inversion

layer at Jacksonville in 1998-2005

ATS1 K 1998 1999 2000 2001 2002 2003 2004 2005
/% 348 306 364 303 264 301 346 315
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/m 2 400 2300 2600 2600 2500 2400 2600 2300
/m 282 279 283 2852 303 308 310 282
/K 2.3 2.2 2.2 2.0 2.2 2.4 2.4 2.2
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Table 2 Statistics of characteristics of trade inversion layer at 9 stations
over the Gulf of Mexico coastlands of the US in the 8 years

1% /m /m /K /K /m /K /K-(100 m)™!
Key West
1777 5 590 31.8 2 200 2 400 281.6 2843  254.1 2.7 1.09
(24.5°N, 81.8°W)
Miami
1 994 5 645 35.3 2 100 2 300 281.5 2843  255.0 2.7 1.11
(25.75°N, 80.38°W)
Brownsville
2275 5 553 41.0 2 000 2 200 283.3 286.0 256.5 2.7 1.07
(25.9°N, 97.43°W)
Tampa Bay
2 016 5670 35.6 2 100 2 400 280.5 283.1 260.6 2.6 1.03
(27.7°N, 82.4°W)
Corpus Christi
1912 4 849 39.4 2 000 2 300 282.2 284.8 256.4 2.6 1.02
(27.8°N, 97.5°W)
Lake Charles
2 267 5723 39.6 2 100 2 400 282.0 2824  267.1 2.4 0.92
(30.12°N, 93.22°W)
Slidell
2 203 5 639 39.1 2 000 2 300 279.8 282.3  263.6 2.5 0.97
(30.33°N, 89.82°W)
Tallahassee
2 056 5 530 37.2 2 100 2 400 279.2 281.6  256.9 2.4 0.96
(30.38°N, 84.37°W)
Jacksonville
1819 5717 31.8 2 100 2 400 279.1 281.5 306.9 2.4 0.80
(30.5°N, 81.7°W)
2 5 9 60 5 o )
o ,8 ( )90°W
30%~40% , , 90°W 5
o 30°N  90°W o
, s (
b b ’ ) Y o
30°N 5 30°N 4
, 1.0 K/100 m, 3
1.0 K/100 m, 9 1998-2005
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