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Comparison of seasonal averaged ozone vertical distributions between the east (105°—135°E) and

the west (75°—105°E) of 45°—55°N latitude band
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Fig. 2 Comparison of seasonal averaged ozone vertical distributions between the east (105°—135°E) and

the west (75°—105°E) of 35°—45°N latitude band
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Table 1 East-west differences of seasonally averaged ozone distribution for the latitude band of 45°—55°N(unit: DU)
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16 km DLF 5 H: M

4

K 767 d b 767 d K m d
K2 394.7(13.49) 348.8(16. 04) 45.9 239.6(4.40) 222.7(8.27) 16.9 101.6 73.1 28.5
HE 400. 7(20. 06) 366.5(21.91) 34.2 230.8(8.47) 216.9(10.18) 13.9 105. 7 86.7 19.0
ES 323.1(7.91D) 318.4(6.16) 4.7 186. 7(1.08) 184.9(7.63) 1.8 68.0 65.0 3.0
Fk 2= 324.0(4.43) 298.5(5.90) 25.5 198. 7(4.04) 186. 0(6.44) 12.7 62.8 52.4 10. 4
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Table 2 Same as in Table 1, but for the latitude band of 35°—45°N
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J RN R AR PY R 22 35 #1120, 6 DUL 16 km
3.4 i PITREMESER VIHZE LT 12.8 DU, X

ARSCHETE T AL T5 2R L P4 R R R AR R
e B> A RFAE A2 S AR B LU A58

D FEA T FFMAKERE TR PR
SRS AR B0 A A7 A I 22 7 R BLAE 30 km
PATR o R ) 2 SR R0 (L B 30 % MG DA g B R4 7
L% N R A DN

2) B 4R RENR, AT MR A SR,
PO 22 SR/ AU A R T, SRS R R P 2
AN It 245 BE 1) AT B A

3) H 7 AE 457 ~55"N J [l . 78 L 7 3 5L A
PSRN T A 2 S AN AR s {HAE 357 ~45°N

B IE 357~ 457N i [l 5L 48020 A1 (9 7L 0 3 22 5 =
BAFAET TR R JZ AR Z

B S E NASA/Langley B2 042 fiE ) SAGE 11,
HALOE R 4T B 73 1 £ . 185 NASA/GSFC w0 $2 L i1
TOMS 54 & it 2o .

2 % x #t

[1] Wang W C, PintoJ P, Yung Y L. Climatic effects due to hal-
ogenated compounds in the Earth’s atmosphere. Journal of
the Atmospheric Sciences, 1980, 37. 333-338.

[2] AT E. KRBTS0 5 . B E R
#(B%), 1991, 7. 776-784.

[3] ERIR, FLFL, B, 5. dbat B RARETE i1



6 VA S N S 14 20 &
FRAE. M ERBFIERE . 2004, 19(5) . 743-748, [14] Mauldin L E [, Zaun N H, McCormick M P, et al. Strato-

(4] EBASC, KRR, XNE K. JblskFH T KA R AT PR L4 spheric Aerosol and Gas Experiment [[ instrument:; A func-
ERH X KRB EMAB RO, &ES%, 2001, 20 tional description. Optical Engineering » 1985, 24, 307-312.
(3): 245-251. [15] Russell ] M I, Gordley L. L, Park ] H, et al. The Halogen

[5] SBitE ., WAL, A, b2 Bk 4 B i X KR A 4R Occultation Experiment. Journal of Geophysical Research ,
PRAAEACBRAS LB S, KARES:, 2007, 31(3):418-424. 1993, 98: 10777-10797.

(6] JIFY. B, B 4. o EHIX SRR 5 7 80 [16] Morris G A, Gleason J F, Russell ] M I , et al. A compari-
JEAR A G Bhad iR, 1995, 40(15): 1396-1398. son of HALOE V19 with SAGEIL V6. 00 ozone observations

L7] ap#, 25, JASL 45, LG VE LA/ IMIE AL RSP 7 R using trajectory mapping. Journal of Geophysical Research .
MR RIS R, KRS, 2006, 30(5):905-912. 2002,107(D13) : 4177-4185.

[8] Hood L L, Zaff D A. Lower stratospheric stationary waves [17] Nazaryan H, McCormick M P. Comparisons of Stratospheric
and the longitude dependence of ozone trends in winter. Aerosol and Gas Experiment (SAGE[[ ) and solar backscatter
Journal of Geophysical Research, 1995, 100: 25791-25800. ultraviolet instrument(SBUV/2) ozone profiles and trend es-

[9] McCormack J P, Miller A J, Nagatani R, et al. Interannual timates. Journal of Geophysical Research, 2005, 110
variability in the spatial distribution of extratropical total o- (D17302), doi: 10. 1029/2004JD005483.
zone. Geophysics Research Letters, 1998, 25: 2153-2156. [18] Nazaryan H, McCormick M P, Russell ] M [[[. New studies

[10] Kurzeja R J. Spatial variability of total ozone at high latitudes of SAGE[] and HALOE ozone profile and long-term change
in winter. Journal of the Atmospheric Sciences, 1984, 41 compareisons. Journal of Geophysical Research ., 2005, 110
695-697. (D09305) , doi: 10. 1029/2004JD005425.

LIL] XM BRH 05 A7 48 5P 0 )2 5L A 4 18] 20 A 2235 28 L AT 2 [19] Bhatt P P, Remsberg E E, Gordley L. L, et al. An evaluation
WFEFR. BIRAE, 2006, 25(3): 366-374. of the quality of Halogen Occultation Experiment ozone pro-

[12] S sc, 505 X IETE. 1963—1985 4R Bk KA R A B i files in the lower stratosphere. Journal of Geophysical Re-
25 A8 P e bt B 2 ) ik 1989. search, 1999, 104, 9261-9275.

[13] McCormick M P. SAGE 1I : An overview. Adwvancesin Space [20] FHE,BWHE.RICE.ZFFE. KKRLEATE. Lo Bl¥d

Research, 1987, 7. 219-226.

Mkt . 1985; 97-126.



13 Mo A S - ) TL R B 20 A B 5 AR W AR AR 0 A 2 S 7

Differences in Ozone Distribution Patterns of East and West Parts in the
North of China Based on Satellite Data

Yang Jingmei Qiu Jinhuan

(Laboratory for Middle Atmosphere and Global Environment Observation
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract

The focus of this study is to better understand the characteristics and differences in total ozone and o-
zone vertical distribution patterns of east and west parts in the north of China. It is acknowledged that o-
zone vertical distribution feature in China not only has common behaviors, which is in line with many other
regions of the same latitudes, but also has particular characteristics. It is worth noting that during the
winter and spring, the monthly-mean maps of total ozone display a prominent maximum off the Asian east
coast, centered at about 50°—70°N, 120°—150°E, caused by the vertically propagation of the quasi-sta-
tionary planetary waves. Affected by this high ozone concentration region, the column total ozone in the
north of China displays substantial deviations from zonal symmetry,and ozone vertical distribution pattern
in the east part is remarkably different from that of the west.

The Stratospheric Aerosol and Gas Experiment [[ (SAGE [[ ) (version 6. 2), Halogen Occultation
Experiment (HALOE) (version 19) ,and Total Ozone Mapping Spectrometer (TOMS) (version 8) satel-
lite data sets from March 1997 to February 2002 are used to derive seasonally averaged ozone profiles and
total ozone. Seasonal, latitudinal and comparative studies of total ozone and ozone vertical distributions are
performed for the regions covering latitude bands of 45°—55°N and 35°—45°N, and longitude ranges of
75°—105°E (west part) and 105°—135°E (east part). And the standard ¢ test method is used to determine
the significance of differences in seasonal average total column ozone, 16—30 km column ozone, and col-
umn ozone below 16 km between the east and the west part.

During winter, spring and autumn, the total ozone values of the east part are considerably higher than
those of the west. At the altitudes of ozone maximum density and below, seasonal average ozone amounts
in the east part are obviously higher than those of the west, especially during winter and spring. But at the
altitudes above 30 km, there are small differences between the east and the west. During winter and au-
tumn, the east-west total ozone differences decrease with the decreasing latitude. But during spring, the
east-west total ozone difference over the 35°—45°N band is nearly the same as that of the 45°—55°N band.
During the summertime, the east-west total ozone difference is small in the latitude band of 50°+5°N, and
the ozone profile of east region is very similar to that of the west. But for the latitude band of 35°—45°N,
there are still significant ozone distribution differences between the east and the west: The east-west total
ozone difference becomes as large as 20. 6 DU, and the derived 0—16 km total column ozone difference is
12.8 DU. It suggests that in the latitude band of 35°—45°N, the east-west ozone differences mainly exist

in the lowermost stratosphere and troposphere during the summertime.

Key words: total ozone; vertical distribution; east-west difference



