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 Climate	models	do	suggest	a	strengthening	of	the	winter.me	
storm	track	over	the	UK	(shown	here	by	track	density)	
•  However:	model	biases	are	not	small;	mechanisms	are	not	

understood;	and	not	detected	in	obs;	leads	to	low	confidence	

Zappa	et	al.	
(2013	J.	Clim.)	

Mean	CMIP5	
response	to	RCP	
8.5	in	late	21st	
century		

Mean	CMIP5	bias	
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CAN WE EVEN TRUST THE SIGN OF THIS RESPONSE? 
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And then there’s the tropics! 

Zhang et al, GRL  2015 
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Conclusions	
  
•  Hierarchical	
  thinking	
  should	
  be	
  second	
  nature	
  for	
  all	
  weather/climate	
  

scienNsts	
  (of	
  course).	
  However,	
  we	
  are	
  kidding	
  ourselves	
  if	
  we	
  think	
  the	
  
current	
  top-­‐end	
  of	
  the	
  hierarchy	
  adequately	
  represents	
  reality.	
  As	
  such,	
  the	
  
hierarchical	
  paradigm,	
  as	
  the	
  means	
  to	
  understand	
  the	
  real	
  climate	
  system,	
  
cannot	
  today	
  be	
  applied	
  with	
  any	
  degree	
  of	
  confidence.	
  

•  The	
  top-­‐end	
  models	
  are	
  the	
  central	
  conduit	
  through	
  which	
  society	
  benefits	
  
from	
  our	
  research.	
  However,	
  we	
  do	
  not	
  stress	
  enough	
  to	
  funders	
  and	
  society	
  
the	
  challenges	
  in	
  developing	
  reliable	
  top-­‐end	
  models	
  (it’s	
  up	
  there	
  with	
  finding	
  
evidence	
  for	
  supersymmetry).	
  We	
  are	
  not	
  ambiNous	
  enough	
  (compared	
  with	
  
the	
  parNcle	
  physicists)	
  in	
  proposing	
  	
  the	
  means	
  to	
  address	
  this	
  issue.	
  	
  

•  This	
  is	
  not	
  helped	
  by	
  the	
  relaNve	
  detachment	
  of	
  some	
  of	
  our	
  theoreNcians	
  
(NOT	
  ISAAC!).	
  Development	
  of	
  top-­‐end	
  models	
  shouldn’t	
  be	
  thought	
  of	
  as	
  a	
  
“brute	
  force”	
  acNvity,	
  not	
  worthy	
  of	
  their	
  a^enNon	
  –	
  there	
  is	
  a	
  real	
  
educaNonal	
  problem	
  here.	
  TheoreNcians	
  who	
  work	
  on	
  simplified	
  models	
  
should	
  also	
  (be	
  required	
  to?)	
  contribute	
  to	
  the	
  development	
  of	
  top-­‐end	
  
models	
  and	
  engage	
  acNvely	
  with	
  operaNonal	
  weather/climate	
  centres.	
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