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Upper	  Stratosphere	  (16-‐1	  hPa)	  

Eq	   30N	  30S	   60N	  60S	  

La;tude	  

Fit	  to	  EESC,	  Solar	  Cycle,	  and	  Linear	  Trend	  

Lower	  Stratosphere/Troposphere	  (1000-‐16	  hPa)	   Fit	  to	  EESC,	  Solar	  Cycle,	  and	  Linear	  Trend	  
+	  QBO,	  Volcanos,	  ENSO	  

Expected	  Pabern	  for	  GHG	  Impact	  on	  Ozone	  

Upper	  Stratosphere:	  

Cooling	  !	  Ozone	  Increase	  

Lower	  Stratosphere	  

Circula;on	  !	  Ozone	  Decrease	  in	  
Tropics;	  Increase	  at	  Midla;tudes	  

16	  hPa	  

Eq	   30N	  30S	   60N	  60S	  

La;tude	  

SBUV	  trends	  in	  upper	  stratosphere	  vs	  la;tude	  
and	  pressure	  al;tude	  

Negative Trend pre-1996
(%/decade)
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Positive Trend post-2000
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Pabern	  is	  not	  the	  same!	  	  
Cannot	  abribute	  upward	  
trend	  to	  recovery	  of	  
ODS?	  

What	  about	  leveling	  off	  
from	  downward	  trend?	  	  
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O-‐C/O-‐E	  

Upper	  Strat	  
(16-‐1	  hPa)	  

Trend	  	  
(DU/decade)	  

60S-‐60N	   +1.2	  ±	  0.4	  

60S-‐30S	   +1.4	  ±	  0.6	  

30S-‐30N	   +1.2	  ±	  0.5	  

30N-‐60N	   +0.6	  ±	  0.6	  

Lower	  Strat	  
(1000-‐16	  hPa)	  

Trend	  	  
(DU/decade)	  

60S-‐60N	   -‐1.1	  ±	  0.2	  

60S-‐30S	   -‐0.6	  ±	  0.3	  

30S-‐30N	   -‐0.8	  ±	  0.6	  

30N-‐60N	   -‐2.3	  ±	  0.5	  

Summary:	  Circula;on	  Change	  Detec;on	  
What	  we	  expect	   What	  we	  see	  

o 	  Upper	  stratospheric	  cooling	  shows	  posi;ve	  ozone	  
response	  as	  expected	  

o 	  Lower	  stratospheric	  ozone	  does	  not	  show	  evidence	  
of	  circula;on	  speed-‐up	  

Eq	   30N	  30S	   60N	  60S	  

La;tude	  
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What	  we	  see	  in	  SBUV	  Data	  
Li	  et	  al.	  ACP,	  2009	  

Can	  we	  use	  the	  pabern	  of	  ozone	  change	  in	  the	  stratosphere	  to	  
detect	  the	  model-‐predicted	  speedup	  of	  the	  BD	  Circula;on?	  

Does	  the	  pabern	  of	  ozone	  trends	  since	  2000	  match	  the	  
expecta;on	  from	  chlorine	  recovery?	  

o 	  Trend	  pabern	  does	  not	  match	  expected	  pabern:	  
expect	  something	  like	  reverse	  of	  downward	  trend	  
pabern	  

o 	  Difference	  between	  extended	  downward	  trend	  and	  
actual	  measured	  trends	  has	  similar	  pabern	  to	  that	  
expected	  (is	  this	  an	  ar;fact	  of	  extrapola;ng	  pre-‐2000	  
trend?)	  

Summary:	  Recovery	  Pabern	  Detec;on	  

How	  well	  did	  the	  CCMVal2	  models	  describe	  total	  ozone	  
magnitude,	  seasonality,	  and	  sensi;vity	  to	  chlorine?	  	  

o 	  Match	  reasonable	  well	  with	  mean,	  seasonality,	  and	  
sensi;vity	  to	  chlorine	  as	  a	  func;on	  of	  la;tude.	  	  
Models	  passing	  transport	  tests	  generally	  do	  beber.	  	  	  
Probability	  distribu;on	  much	  narrower	  for	  quasi-‐
global	  sensi;vity	  to	  EESC.	  

o 	  Quite	  a	  large	  variability	  among	  models	  and	  within	  
ensemble	  members	  of	  given	  model	  at	  high	  la;tudes.	  

Summary:	  CCMVal2	  and	  Total	  Ozone	  

How	  well	  have	  the	  projec;ons	  made	  with	  our	  CTM	  in	  2006	  held	  
up	  in	  the	  face	  of	  10	  more	  years	  of	  data?	  

o 	  Qualita;vely	  the	  have	  held	  up	  very	  well	  
o 	  Quan;ta;vely	  there	  are	  many	  issue	  with	  the	  
details	  of	  results	  from	  this	  and	  other	  models.	  
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