0254-6124,/2011/31(1)-034-10 Chin. J. Space Sci. % A% %4

Xiao Cunying, Hu Xiong. Variability of the atmosphere during the sudden stratospheric warming observed by the COSMIC
occultations. Chin. J. Space Sci., 2011, 31(1): 34-43

i BRI R AR RS 1L
ity COSMIC #EWMN

HEE N #

(FEBEEpRERRE SV AR SL JEa 100190)

M E AASRENSEESPRE COSMIC #EEMMYE, RN T 2007 4£4 —2008 FHEFHE
SRAEMENGE (SSW) HAlH] 10~60 km 57 B30 B P R SR AAEE, BHE BB E 2RISR, 4
SRR, 75 SSW i Farp, WY, KGR AR &AL T PR, AR 7E 3R AT TR R R o
A, AEK T 1], KL 55°N R, AETEE T, KA 42 ki K57, W DUBHEBES7E LS B B BE A A4 H 4
ARI: B TERRK, MIRIEEAEE 25K, B4 LEREK, BRIEEAE 30K; P4 TREREKX, KEE
BEZRIL K g HERE X, 8L K. SSW ] - FERS S NSRS EAAT . 754371
A 45°N AR, 45°N LAJbHl XA 7T IXRE R XUSEHR, K772k miik 50 m/s; 45°N DL IX 76 XU 30 42 KURES, 28
LR BE L/, 29 10m/s. 7E 2008 4F 1 A TAE 2 AR, RRBEMLE XA HBHRGHRE, LR 12 X
FIRFFRAIFRIEE SSW Bl 2K AR, BRI, SSW HIH K< 9 BRAHLE 7 A2 & A .
KGRI TRRRRMEHE, COSMIC #EW, B, K7, FRF

FEESEKS P353

Variability of the Atmosphere During
the Sudden Stratospheric Warming Observed
by the COSMIC Occultations

XIAO Cunying HU Xiong

(Center for Space Science and Applied Research, Chinese Academy of Sciences, Beijing 100190)

Abstract Observations of COSMIC occulations which have high precision and high height-resolustion
from winter 2007 to spring 2008 are used to analyze the variability of the atmosphere between 10
and 60km during the Sudden Stratospheric Warming (SSW), espetially the features in the upper
stratosphere and lower mesosphere. Results show that all of the temperature and wind fields and
the residual circulation changed significantly during the SSW. According to the differences of the
temperature before and during the major SSW, the latitude-altitude distributions of the tempera-
ture field could be divided into four parts by about 55°N along latitude and by about 42km along

altitude. At high latitudes, temperatures increased with a maximum warming of about 25K in the
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lower stratosphere, while temperatures decreased with a maximum cooling of about 30K in the up-

per stratosphere. At middle latitudes, temperatures cooled in the lower stratosphere while warming

happened in the upper stratosphere by several K. During the SSW, both the zonal winds in the lower

mesosphere and in the upper stratosphere changed nearly in the same way. Westerly winds became

weaker and easterly winds strengthened in the north area of 45°N, with a maximum increase up to

50m/s, while in the south area of 45°N, westerly winds intensified and easterly winds weakened by

a much smaller change of about 10m/s. From the last ten-day of January to the end of February,

2008, osillations were observed in temperature and zonal wind fields with a period of about 12 days.

The residual circulations reversed during the SSW, which suggested that directions of the transport

of the atmospheric components also changed during the SSW.

Key words
Wind field, Residual circulation
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m/s; the white solid lines are for the zero values)
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TR}, TR AT T 2007 4242 2008 £
= SSW HAH] 10~60km = EEEAKRSIEE . XN
BRI AT, HA R R UEC A R EZ
Ah, EAFEMARANSHT T SSW i B K RIEE L
MR R, FE AN T USLM IR
Rtk EEREIEIAI T

(1) 7£ 2008 4F- 1 A )% 3 AH 4], 10~60km &
FEFE B bR ey A R AR 2, A B GIR
R4, Hofe 2 A 24 HRGER B3R A A, 10hPa
BT B ARNKRZET 9 K, N2 H 20 H —ERr4E
2 H 28 H.

(2) WEZTE SSW HiE 2 & A B Wi B4k, 1
TRRSEE RO, a5 KRS
TR AL A . AR B AE E R AT 3
R IR AR, TESF T ], KL 55°N
BOEEERETH, KA 42km HR, W IKRES
TELEEE (10~90°N) s (10~60km) #2345 )43
KA AKX EE TR AIRX, MR EX 25K;
4 LR AR, BERIEES 30K; P4 T2 N
X, BEREE AL K P4 LR ABRK, HiRb
AL K; ARG DO EE AR AR AR, SR SRR S
HR A L XA ]

(3) W3 ZEwtyte SSW IRl & A= B S 0 284k,
SR L T RERRA BRI A, FE4 77
DL 45°N S 7. 45°N DAAGHE X iy 78 XURES A< XU 5,
R 50m/s; 45°N DT X 75 R 58 A< KUK
55, AR B LB, B R(EH 10m/s.

(4) 7E 1 A MR 2 AR, RAURE AW B4
G, A2 12 X, WAL 4km A HREL,
BT BRERGWAAIMK. R, 5iRENRE
AHX R, 26 m KA A FEAZ A 12 RIHESG, (HR37 %
G R OIEETE 44km R 1 BUALAEAE S B
%K. T8 2007 A E 2008 A5 SSW i, FFARM
ME] USLM KRB XSGR ETA IS, K
E FFRE, RRIRBEEDIG B A T B &R

(5) FIRFRULAE SSW HAH] [FBEt & 4 T 01 B A8
k. £ SSW RBHA, 45°N RIJb KRG A1 1
KRR E, B EJR A St R BT
BRI, 2 FLRALT 42km & L
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TE SSW PKEHA, BN Ir T A T S

28 LR, XX S A R e S AT R B T —
R K RN R SSW R LB RAS AEm LL K
ETRRBEREEHNTENLH].

it COSMIC ¥diEfi CDAAC (COSMIC Data
Analysis and Archive Center) $#2{Itf).
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