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and 2010 at 70°N are studied based on the SABER/TIMED temperature measurements in the
period from 2003 to 2011. In each of these three winters, there suddenly appeared the maximum
atmospheric temperature around 80 km between 25 and 85 km in late January—early February,
which meant that the stratopause jumped from the normal location (~50 km) with temperature
~260 K up to the higher location (~80 km) with temperature ~230 K, and this phenomenon
was identified as the ES event. As time went on, the ES height decreased gradually and returned
to its normal level. Meanwhile the ES temperature increased from ~ 230 K to ~ 260 K. It is
noteworthy that the applied data set indicates that although stratospheric warming occurred in
every boreal winter, only after the major sudden stratospheric warming (SSWs) accompanying
with the polar vortex splitting, the ES events could occur. Furthermore, in the ES events
winter, gravity wave (GW) activity enhancement could be observed at ~ 80 km between late
January and early February, corresponding to the ES occurrence height and time. After February
GW activity became weaker above 75 km and stronger below 75 km when the ES decreased with

time. The correlation analyses between GW activity and the ES event indicate the possible

contribution of GW activity to the formation of the ES event.
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Fig. 1 Daily zonal average atmospheric temperature at height 25~85 km at 70° N in winter months (January—March)
between 2003 and 2011
Dashed lines marked with “S,” and “S.” denote, respectivley, the start and end times of major SSW accompanying with the vortex splitting
in corresponding year. Dashed lines marked with “D;” and “D.” denote, respectively, the start and end times of major SSW accompanying

with the vortex displacement in corresponding year. Blank means no data.
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Fig. 2 Daily zonal average gravity wave activity at height 25~85 km at 70° N in winter months (January—March)
between 2003 and 2011
Dashed lines marked with “S,” and “S.” denote, respectivley, the start and end times of major SSW accompanying with the vortex splitting
in corresponding year. Dashed lines marked with “D,” and “D.” denote, respectivley, the start and end times of major SSW accompanying

with the vortex displacement in corresponding year. Blank denotes no data.
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ZEEDAE 2010 483 3l fe /D Al i R

(B VE R A BT UL 2] ES S50 ¥ & A AE
PERE B e 240 5% SSW H M2 J5 . R Z IR 3R B
TEREBEE B IR 4 M5k SSW 2 J#s k£ T
ES; i A4 1 B A 8 A7 B 1Y R SSWRY 2008
AR BCA WL F) ES S F. AR A5 2006 42009
£ 2010 4ERY 1 A2 AH), H 1% 3I7E~80 km
o P AL 3 R AR S N A ES B H U (] A s T
75 km LA WO EE ) T Bl 5 B S AR 8/ 31X A fE 2
PRI kg G R 5 9K D 5 L 8 R A O S A 1) AR A% 4 1Y)
e fE b A% = b ] 2 O M 0 B (Manney et
al. » 2008; Manney et al. , 2009; Orsolini et al. ,
2010; Chandran et al., 2011; Ren et al., 2011;
De la Torre et al., 2012; France and Harvey,
2013). 7£ ES F A AW S 1, 5 ) e Sh7E 75 km
Ph bW 55 7 75 km DUT B 3G 58 L ILES ES Bl
INF ] T B3 B AR B IEOR AL . DR L P O 2 TR I
[i] 79 A2 A 5 3 S Bh A K.

H TR PG Eh S ES SR Kk, Fe ]
LT 2006 4 ,2009 4R H 2010 4F ) 5 I35 9 5
KA EEAE 25~85 ke 7 B A AY AH ¢ R 5L 78
40~60 km = B Y5 BN A R ECRT 0.5, X Ui W]
PR ST BEXT ES By A BB . SR 1
HAWBEA KA ES A4 B, B s sh 5 R
il JBE A AH 5 R BGERALDN.
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