
Climate	
  Model	
  Evalua/on	
  
[MISR	
  CTH-­‐OD	
  data	
  are	
  being	
  used	
  in	
  evalua:on	
  of	
  climate	
  models]	
  

Zonal	
  profiles	
  of	
  MISR	
  
observed	
  /	
  simulated	
  mid-­‐level	
  
(3-­‐7	
  km)	
  cloud	
  by	
  op:cal-­‐depth

	
  	
  •  Model	
  output	
  was	
  obtained	
  using	
  the	
  
MISR-­‐simulator	
  which	
  is	
  part	
  of	
  the	
  
CFMIP	
  Observa?on	
  Simulator	
  Package,	
  
COSP	
  (Bodas-­‐salcedo	
  et	
  al.	
  2011,	
  
Marchand	
  and	
  Ackerman	
  2010).	
  

•  MISR	
  retrieval	
  of	
  cloud-­‐top-­‐height	
  
(CTH)	
  is	
  based	
  on	
  a	
  geometric	
  (stereo)	
  
technique	
  and	
  provides	
  unbiased	
  	
  	
  
retrievals	
  for	
  mid-­‐level	
  clouds.	
  

•  All	
  CMIP5/CFMIP2	
  models	
  shown	
  here	
  
under	
  predict	
  op?cally-­‐thin	
  mid-­‐level	
  
cloud	
  amount	
  and	
  frequently	
  over	
  
predict	
  op?cally	
  thick	
  mid-­‐level	
  cloud.	
  	
  

•  The	
  models	
  produce	
  roughly	
  the	
  same	
  
total	
  amount	
  of	
  mid-­‐level	
  cloud	
  in	
  the	
  
southern	
  and	
  northern	
  hemisphere	
  
extratropics.	
  	
  MISR	
  show	
  greater	
  
amounts	
  of	
  mid-­‐level	
  cloud,	
  due	
  
principally	
  to	
  op?cally-­‐intermediate	
  
cloud,	
  in	
  the	
  southern	
  hemisphere.	
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(Hillman	
  et	
  al.	
  in	
  prep.)	
  



Trends/Changes	
  in	
  Op/cally-­‐Thick	
  (OD>23)	
  Cloud	
  Amount	
  
[MISR	
  and	
  MODIS	
  datasets	
  are	
  revealing	
  small	
  decadal	
  changes	
  in	
  some	
  cloud	
  proper:es]	
  

Both	
  MISR	
  and	
  MODIS	
  
datasets	
  show	
  no	
  
sta?s?cally	
  significant	
  
change	
  in	
  total	
  cloud	
  
frac?on	
  over	
  ocean	
  over	
  
the	
  last	
  13	
  years,	
  but	
  do	
  
show	
  a	
  decrease	
  in	
  the	
  
area	
  covered	
  by	
  the	
  
op:cally	
  thickest	
  clouds	
  
(Marchand,	
  JGR	
  2013).	
  

The	
  change	
  in	
  op?cally	
  thick	
  cloud	
  has	
  occurred	
  primarily	
  in	
  the	
  extratropics	
  of	
  both	
  
hemispheres	
  (dots	
  represent	
  changes	
  that	
  are	
  significant	
  at	
  the	
  95%	
  level	
  of	
  confidence).	
  



Analysis	
  of	
  South	
  Pacific	
  Cloud	
  Trends	
  using	
  Synop/c	
  Classifica/on	
  
[Changes	
  in	
  MISR	
  cloud	
  amounts	
  are	
  associated	
  with	
  the	
  Southern	
  Annular	
  Mode]	
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Automated	
  	
  
Large-­‐scale	
  classifica?on	
  

ERA-­‐Interim	
  
surface	
  pressure	
  
plus	
  
T,	
  U,	
  V,	
  RH	
  on	
  
7	
  ver?cal	
  levels,	
  	
  
4x	
  daily.	
  

All 
states 
distinc

t ? 

NO 

Done	
  

Objec?ve	
  is	
  to	
  divide	
  the	
  wide	
  range	
  
of	
  large-­‐scale	
  weather	
  pa]erns	
  into	
  
a	
  finite	
  set	
  of	
  types	
  with	
  dis?nct	
  
cloud	
  occurrence	
  profiles.	
  

Aggregate 
nearby states 
to obtain 
minimum 
number of 
obs. per state. 
 
 

Remove 
smaller of 
two states. 

•  An	
  automated	
  objec?ve	
  classifica?on	
  approach	
  has	
  
been	
  used	
  to	
  examine	
  MISR	
  trends	
  as	
  a	
  func?on	
  of	
  
large-­‐scale	
  dynamic	
  states	
  /	
  pa]erns.	
  

•  Observed	
  changes	
  in	
  cloud	
  amount	
  are	
  NOT	
  due	
  to	
  a	
  
change	
  in	
  the	
  distribu:on	
  of	
  dynamical	
  states,	
  but	
  
rela?vely	
  subtle	
  changes	
  in	
  posi:on	
  and	
  strength	
  of	
  
baroclinic	
  systems	
  consistent	
  with	
  an	
  overall	
  
strengthening	
  of	
  the	
  Sothern	
  Annular	
  Mode	
  (SAM).	
  

Synop?c	
  se^ng	
  
where	
  change	
  is	
  
large.	
  	
  	
  

Change	
  in	
  
this	
  state	
  
over	
  last	
  13	
  
years	
  

Decomposi?on	
  of	
  change	
  in	
  thick	
  cloud	
  

Change	
  due	
  
to	
  change	
  in	
  
distribu?on	
  
of	
  states	
  is	
  
small.	
  

Change	
  
within	
  states	
  
is	
  dominant.	
  

Similar,	
  but	
  winter	
  	
  


