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1- Polar Night Jet 2- Stratospheric Polar Vortex
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[Andrew et al.,1987; Manney and Zurek,1993]
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[Solomon,1999;WMO,2003;IPCC,2005]
CFC
(COION,) « »
(HNO;) (CL) (HC1)

[Turco,1997;Shanklin,2001; WMO,2003]
CIONO, + HCl = HNO, +Cl,

« »
[Gardiner,1989;Tabazadeh et al.,2000;2001]

[Solomon,1999;Tabazadeh et al.,2001]

3- Polar Stratospheric Clouds[PSCs] 4- Heterogeneous 5- Denitrification
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[Schoeberl and Hartmann,1991]

[Salby and Callaghan,2002]

[Fusco and Salby,1999;Randel et al.,2002]
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[Charney and Drazin,1961;Matsuno,1970;1971;Shepherd,2000]
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[Yulaeva et al.,1994]

[Schoeberl and Hartmann,1991]
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6- Eliassen-Palm Flux[EP Flux],[the zonally averaged eddy heat flux [ Kelvin-m/s]



\Y’/\O j:',’.li c\\ n)l.a.«: cr}.w dL«J cﬂjﬁ-&g&ﬁ}ﬁ ‘;:lé‘),;a: MUM \‘"l

[Fusco and Salby,1999;Randel et al.,2002]
[Waugh et al.,1999;Zhou et al.,2000]

[Hu and Tung,2002;2003]

[Randel and Wu,1999;Hartman et al.,2000;Anderson and Kundsen,2002]

Temperature 10 Hpa Temperature 10 Hpa
North Pole || South Pole

( ) :
[Shepherd,2000] ( b ) (a ) ( )



\YY Sedo = Sy g 03] RIS )0 (St By olie Sy S i (Seeliyd il
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[O’Neill,2003]
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« »
[Hamilton,1999;Labitzke and Vanloon,1999]
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»
[Matsuno,1971] «

[Harvey and Hitchman 1996;0’Neill,2003]

[Labitzke,1977;Labitzke and Vanloon, 1999;Labitzke,2002]
»
[Baldwin and Holton,1988] «
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[Charleton and Polvani,2006]

7- Stratospheric Sudden Warming 8- Major Mid-Winter Warming
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[Labitzke,2002;0’Neill,2003]
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[Harvey et al.,2002;Manney et al.,2001]

[Labitzke and Vanloon,1999;Labitzke,2002;Waugh et al.,1999]

[Swinbank et al.,1998;Charleton and Polvani,2006]

(a ) ( )

[Swinbank et al.,1998;Charleton and Polvani,2006]

9- Minor Warming 10- Canadian Warming 11-Final
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.[MclIntyre,2003] (2PVU)
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[Waugh,1997;Waugh and Randel,1999]
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[Tropopause] -

[Hoinka,1997;1998;1999;Highwood and

Hoskins, 1998;Sherwood and Dessler,2000;Holton and Gettelman,2001;Seidel et
.al.2001;Gettelman,2002; Tindall,2003]

[Holton et al.,1995;Hoinka,1997;Highwood and Hoskins, 1998;Seidel et
al.,2001;Haynes and Shepherd,2001;Sthol et al.,2003]

[Sthol et al.,2003]
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