Vol. 61, No. 3

61 3

2003 6 ACTA METEOROLOGICA SINICA June 2003

ME R AFE S

( , ,100081) ( , ,100871)
VAR Y T
, ,100081)

1996 8 1 (36. 43°N, 101. 45 E, : 2296 m)

[9]
1
[L2] ’ 2
2.1
[3]
(PV) , la 1996 7 31 8 2
8 1 7km
/ , ( : 1 mPa= 10 3Pa)
[4,5]
7 31 8§ 2 ; 4 km
20 80 27~ 12.5 km
to-81 3] 2 . 12.5km
8 1
1996 7 5 ~8 3
1996 29 ,
) 24 h
8 1 7 km 1b~ d 16 km
1996 1 6~ 7km 3~ 4km
* :2001 9 13 2002 5 25

49975026)



258 61

( 1b);
,1  4km 2
31 (1o,
2 , 1 31 (
( 1la), (10.11] 1d) , 10 km , 12~ 14 km
, , 7 31 8 1
16.0 Fay ~
40.0r ) (b)
3.0l 14.0 |
.0k 12.0 |
10.0 |
25.0F _
g g .0l
B 20.0F %
= 5.0k - —o- = TH3LH 2205 ~ 35553 6.0 [ ——o—. TH31E
~ —— S/ 1A~ B34y SRk
- - -~ 8H2A2H195r ~ 34753 4.0 [
10.0F ®gw_ 000 oemEmmmemme R 8H2H
sol 2.0 |
0 0 , \ . | 0.0 1 1 i 1 ]
05 5 25 o5 oo ~80.0  —60.0 —40.(%&(6)20.0 0.0 20.0
RE 5 E(mPa)
16.0
() 16.0 [q) = -~ =
14.0 .0 F :.N_“ §: ::“-
12.0¢ 12.0 = = H
—_— I -
~ 10.0% L = — :
& T -~- 783A Em'o = = :
- 8.0 "y 8HIH 800 = e 3
® 6.0 [ = = 7
2.0 F : i i
0.0 A : . i 0'030 al 1 2 I3(151)
0.0 4.0 8.0 12.0 16.0 7R 8H
KR AH(g/kg) —— 15 m/s
1 1996 8 1
(a. ,b. ,C. ,d )
2.2 ( )
2. 8 1 10 34 GMS DU/
( ) , 400~ 300 hPa , ,
( ) (
), 1b 7 31 00
, (UCT, )
GOME 8 1 ,31 12 8 1 00
( 1 12 3 8
2b) 300~ 305 DU Y s 00 300hPa

® Du : Du= 10~ 3em ( )



259

2a)

NW

GMS

75 80 8 90 a5 100 105°E
2
(a. GMS ,b. GOME , % )
2
( 3
, SW

NCEP



61

260
50°N
e -
sk - =
T sakx ® \ /
. . N /A
o L \ \ e /4 /
» ' 1 \ -
- LEr s,
A AN ? e P Ve
3 I - - - wE 4 »
- v v P .‘ A
prgg 7 - = - -~
30 5% é » ~
I b ,b - kb o
/ - - » -
B e h .
25 M 4em, 40 m/s 4
\ | 4
20 1 1 1 1 i 1 It
75 80 85 90 95 100 105 110 115°E
3 300 hPa
( )
72 h) 7 30~ 31
[11, 12] , | NCEP ’
729 30
, 2,3
2 2 b 2
NCEP , ( ) ,8 1
72h 1331(11x 11 % 11) 7 31 8 1
[13,14]
, 1996 8
1 00 (UCT), ,
4
580 5.0 hPa 1) 407=%5.0 hPa( 2)
300 hPa 2. 0( 3), 1 4.4,7 ,
9 km,
( 4a),
1 NCEP
, 2.3 , 2.5°x2.5, 6 h
729 | ) , , 1331
2 50"‘ By )
55N, 65~ 85°F .3 L1314 :
40°N 7 29 30
7 31 ~8 1 00 M M5
56 x 86, 45 km,
4h 3 Ravetta , 100 hPa 34
1( 24 h) 2 4 h) 3( , 0.5 km N CEP



261

00 (UCT)

2 (12.0 km)
()
£3 (9.0 km)
S itk 1
- Bk 2
- 3 44 (7.0 km)
45 (5.5 km)
L ! 1 1 1 1 1 N i 1 ﬁ‘?\?\ﬁﬁ (4.2 km)
48 24 0 Bt
4 196 8 1
(a. ,b. )
, 31 00
, PV ( 95 5
, , PV
1996 7 31 ;31 12 PV
36 h PV ; PV
400~ 300 hPa
PV 1.2 PV

, 350 hPa

: 31

04
08

GMS
00



262 61

105 110 USE

**(d)

85 90 95 100 105 110 JIS°E 85 90 95 100 105 110 LISE
5 MM5S 1996 7 31 00 8§ 1 ™4 4 h 350 hPa
(a~ f 7 31 00,04,08,12,16,20 ;g h 8 1 00,04

PV 1L2PV % )



263
1.0 PV
NE- SW PV 1 PV 31 12~ 20
16 16~ 20 NE- SW PV
~8 1 00 . 350 2% ,
GOME , 8 1 00 ;
NE- SW , PV 04
6 MM 5 31 03
1.5 PV (1PV = 107 °m™ %/ (s* 6a) 1 03 ( 6b) (36. 45°N)
ke)) Ll PV )
.1
g
#
E
~ 10 \\1 ! _/_—/
g r 1-5#’/_“\%\1.5
1.1/? i
6 1.1———~;\
\o.sﬁ_ : 11
o.s———«%o.s—”/’_
4t . ' O.S’G
%95 % % % 100 ETRRGT 03 100 10s'E
6 MM5 31 03 (a 1 03 (b) 36.43N




264 61
03 5~ 10 km 1.1 1.5 PV 7 8 1 03
31 03 99~ 103°E
pv | 5 km 12 ,
km( 200 hPa) , PV R
la 3d 12. 5 km , 6~ 8km 2 km
. [ 16]
8 1 450 hPa( 6. 0~ 6.5 km)
1d, 7 31 )
12.5 km 22 km ( 1b)
, PV (7 31 ,
04 PV ) 8 1 5 >
24.5 km, PV ( 6), ,
2 .
KMRERAL107)
0.0 50.0 100.0 150.0 200.0 250.0
16.0 T 5 T < T
14.0 r
12.0 |
E 10.8 |-
®
&
8.0 |
6.0 |
4.0
2.0 E L 1
~4.0e 0.0e* 4.0e° 8.0e 1.2¢7
7 199 8 1 03
4 km 5
8 1 PV 4~ 6 km
( 6b), 4 km 1996
7. ( 1b) .
7 km ,
) ) (1)
( ) 7 km



265

(2) : 1996 29 d

[9
350 hPa PV (36. 18N, 100. 54°E, : 3810 m)
; ) 6,7
(3) v, ,
[20]
8 1 )
[17, 18] '
36°N
Y amazaki
[19] Koyei ;
’ MM5 H

GOME

Danielsen E F, Mohnen V A. Project dugt storm report: Ozone transport, in situ measurements, and meteorological analysis of tropopause fold
ing. J Geophys Res 1977, 82: 5867~ 5877

Shapiro M A. Turbulent mixing within tropopause folds as a mechanism for the ex change of chemical constituents between the stratosphere and
troposphere. J Atmos Sci, 1980, 37: 994~ 1004

Gouget H, Cammas J P, et al. Ozone peaks associated asubtrpical tropopause fold and with the trade wind inversbn: A case study from the aix
borne campaign T ROPOZ I 1 over the Caribbean in winter. J Geophys Res, 1996, 101: 25979~ 25993

Ebel A, HassH, JakobsH ], et al. A simulation of ozone intrusion caused by a tropopause fold and cut-off low. Atmos Environ, 1991, 25: 2131
~ 2144

Ravetta F, Ancellet G, KowolSanten J, etal. Ozone , temperature, wind filed measurements in a tropopause fold: Comparison with a mesoscale

model simulation. Mon WeaRev, 1999, 127: 2641~ 2653

. . . , 1986, 20(4): 401~ 407

, , ) . L1992, 16(5): 636~ 640

\ , . ECC ) ().1997, 14( 16): 481~ 490
\ , . ) ,2002, 60(1):47~ 52

Y ukitomo Tsutsumi, Yukio Makino, Jensen J. Aircraft measurementsof tropospheric oozne over the western Pacific Ocean. Atmos Environ,
1996, 30(10~ 11): 1763~ 1772
Kley D, Crutzen P J, etal. Observations of nearzero Ozone concentrations over the convective Pacific: Effects on air chemistry. Sciences, 1996,
274: 230~ 233
Levy H H, Mahlman J D, M oxim W J. T ropospheric ozone : T he wle of tramsport. J Geophys Res, 1985, 90: 3753~ 3772
Y amazaki K, Okada , IwasakaY. Where do aerosol particles in the Antarctic upper troposphere come from? ( acase study in January 1983). J
Meteor Soc Japan, 198%, 67: 889~ 906
Shohei Murayama, Yamazaki K, Nakazawa T, et al. Interpretation of high mixing ratios of O ; observed in th e upper troposphere over Syow a Sta-
tion, Antarctica using a trajectory analysis. Geophys Res Lett, 1998,25: 1177~ 1180
World Meteowlogical Organization (WMO) . Atmospheric ozone 1985, WMO Report, 1986, 16

R . . : , 1979. 274pp
Kentarchos, Davis T D, Zerofos, et al. A low latitude stratospheric intrusion associated with a cutoff low. Geophys Res Lett, 1998, 25: 67~
70

® 1995



266 61

18 Laugford A O, Master C D, et al. Ozone measurements in a tropospause fold associated wih a cut-off low system. Geophys Res Lett, 1996,
23: 2501~ 2504

19 . . : ,1992. 12~ 13

20 Luo C, John]J C, Zhou X J, et al. A norurban ozone air pollution episode over eastern China: Observations and model simulations. J Geophys

Res, 2000, 105(D2): 1889~ 1908

ANALYSIS FOR A CASE OF OZONE DOWNWARD TRANSPORT FROM STRATOSPHERE
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Abstract

A case study on the ozone downward transport from stratosphere to troposphere over Xining( 36. 43°N,
101. 45°E, 2296 m asl) on August Ist, 1996 has been given out by the methods of observational analysis, 3-di
mensional backw ard trajectory calculation and the mesoscale modeling. Routine radiosonde data show that the
main synoptic characteristics of this case were the easterly shift of the trough in the upper troposphere. As are
sult of the synoptics, a pronounced ozone peak was detected around 7 km over Xining. 3-dimensional trajectory
calculations imply that the air parcels of ozone peak around 7 km may be traced to the middle Asia region, but
the distinguished downw ard transport from stratosphere to troposphere induced was over the region from Xin
jlang to Qinghai. Furthermore, mesoscale simulation confirms that the temporal and spatial evolution of
tropopause folding indexed by the potential vorticity is the critical mechanism of such downward incursion. T he
modeling work also shows that the altitude of tropospheric ozone peak was associated with stable quas+zero dt
vergence layer, which reflects the temporal dynamical balance in troposphere.

Key words: Ozone peak, Backward trajectory, Stratosphere-tropospher exchange, T ropopause folding.



