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variability…	
  

(i.e.	what	happens	when	global	T	is	high	because	of	local	
feedbacks	and	local	T…)	

AOGCMs	 ObservaIons	
Components	of	N	 Components	of	N	

Clouds	 Clouds	

AOGCM	
  control	
  runs	
  



-0.8	(Wm-2K-1)	

-2.4	(Wm-2K-1)	
Is	
  the	
  characteris7c	
  T(θ,Φ)	
  vs.	
  global	
  T	
  paGern	
  
the	
  whole	
  story?	
  	
  

Regression	
  against	
  global	
  T	
  •  Subtract	
  to	
  get	
  the	
  
contribu6on	
  to	
  N	
  that	
  is	
  
NOT	
  due	
  to	
  the	
  
characteris6c	
  T(θ,Φ)	
  vs.	
  
T	
  padern	
   (i.e.	what	happens	when	global	T	is	high	because	of	local	

feedbacks	and	local	T…)	

AOGCMs	 ObservaIons	
Components	of	N	 Components	of	N	

Clouds	 Clouds	

-­‐	
   =	
  

AOGCM	
  control	
  runs	
  



Why	
  is	
  the	
  global	
  N	
  vs.	
  T	
  
rela7onship	
  nega7ve?	
  

AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

AOGCM	
  control	
  runs	
  

=	
  



AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

Why	
  is	
  the	
  global	
  N	
  vs.	
  T	
  
rela7onship	
  nega7ve?	
  

AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

AOGCM	
  control	
  runs	
  



AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

Why	
  is	
  the	
  global	
  N	
  vs.	
  T	
  
rela7onship	
  nega7ve?	
  

AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

•  Enhanced	
  Hadley	
  
circula6on	
  and	
  reversed	
  
Walker	
  Circula6on	
  cause	
  
reduced	
  water	
  vapor	
  and	
  
cloud	
  frac6on/height	
  
over	
  large	
  swaths	
  of	
  
tropics	
  and	
  subtropics	
  

AOGCM	
  control	
  runs	
  



AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

Why	
  is	
  the	
  global	
  N	
  vs.	
  T	
  
rela7onship	
  nega7ve?	
  

AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

•  Allows	
  for	
  much	
  more	
  
efficient	
  release	
  of	
  LW	
  
radia6on	
  than	
  would	
  
otherwise	
  be	
  expected	
  
from	
  the	
  T(θ,Φ)	
  vs.	
  T	
  
padern	
  alone	
  

AOGCM	
  control	
  runs	
  



AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

Why	
  is	
  the	
  global	
  N	
  vs.	
  T	
  
rela7onship	
  nega7ve?	
  

AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

AOGCM	
  control	
  runs	
  



AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

Why	
  is	
  the	
  global	
  N	
  vs.	
  T	
  
rela7onship	
  nega7ve?	
  

AOGCMs	 ObservaIons	

(i.e.	what	happens	when	global	T	is	high	but	not	because	of	local	
feedbacks	and	local	T…)	

Components	of	N	

Clouds	
Components	of	N	

Clouds	

CERES/ERA-­‐I	
  



•  The	
  local	
  N(θ,	
  Ø)	
  vs.	
  T(θ,	
  Ø)	
  rela6onship	
  tends	
  to	
  be	
  posi6ve,	
  despite	
  the	
  
Planck	
  Response,	
  because	
  warm	
  T(θ,	
  Ø)	
  is	
  accompanied	
  by:	
  
•  Low	
  surface	
  albedo	
  near	
  sea	
  ice	
  margins	
  and	
  over	
  high	
  eleva6ons	
  
•  Low	
  cloud	
  albedo	
  over	
  much	
  of	
  the	
  middle	
  and	
  low-­‐la6tudes	
  
•  Large	
  water-­‐vapor	
  greenhouse	
  effect	
  over	
  the	
  deep	
  Indo-­‐Pacific	
  



•  The	
  local	
  N(θ,	
  Ø)	
  vs.	
  T(θ,	
  Ø)	
  rela6onship	
  tends	
  to	
  be	
  posi6ve,	
  despite	
  the	
  
Planck	
  Response,	
  because	
  warm	
  T(θ,	
  Ø)	
  is	
  accompanied	
  by:	
  
•  Low	
  surface	
  albedo	
  near	
  sea	
  ice	
  margins	
  and	
  over	
  high	
  eleva6ons	
  
•  Low	
  cloud	
  albedo	
  over	
  much	
  of	
  the	
  middle	
  and	
  low-­‐la6tudes	
  
•  Large	
  water-­‐vapor	
  greenhouse	
  effect	
  over	
  the	
  deep	
  Indo-­‐Pacific	
  

•  Global	
  T	
  can	
  restore	
  equilibrium	
  a[er	
  a	
  large	
  fluctua6on	
  because	
  warm	
  
global	
  T	
  is	
  accompanied	
  by:	
  
•  Large	
  divergence	
  (convergence)	
  of	
  atmospheric	
  energy	
  transport	
  over	
  

the	
  Tropical	
  Pacific	
  (high	
  la6tudes)	
  which	
  creates	
  large	
  posi6ve	
  T(θ,	
  Ø)	
  
anomalies	
  where	
  they	
  can	
  be	
  easily	
  damped	
  to	
  space	
  

•  Large-­‐scale	
  atmospheric	
  circula6on	
  changes	
  drive	
  cloud	
  reduc6on	
  and	
  
atmospheric	
  drying	
  over	
  large	
  por6ons	
  of	
  the	
  tropics	
  and	
  subtropics	
  
which	
  allows	
  for	
  greatly	
  enhanced	
  OLR	
  


