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Arguably,	
  half	
  the	
  uncertainty	
  in	
  going	
  from	
  human	
  emissions	
  and	
  land	
  use	
  management	
  
	
  to	
  climate	
  response	
  comes	
  from	
  leJ	
  hand	
  side	
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WCRP	
  Grand	
  Challenges	
  structure	
  the	
  
science	
  that	
  is	
  advocated	
  in	
  WCRP	
  

–  Clouds,	
  circulaCon	
  and	
  climate	
  sensiCvity	
  
–  Changes	
  in	
  cryosphere	
  
–  Climate	
  extremes	
  
–  Regional	
  climate	
  informaCon	
  
–  Regional	
  sea-­‐level	
  rise	
  
– Water	
  Availability	
  

– Goal:	
  provide	
  acConable	
  informaCon	
  for	
  decision	
  
makers	
  

– Missing	
  half	
  the	
  uncertainty	
  



Gap:	
  From	
  human	
  emissions	
  and	
  
management	
  to	
  climate	
  forcing	
  

–  Carbon	
  cycle:	
  emissions	
  and	
  management	
  
•  50%	
  of	
  current	
  co2	
  emissions	
  are	
  taken	
  up	
  by	
  land	
  and	
  ocean.	
  	
  Will	
  
this	
  conCnue?	
  

•  40%	
  uncertainty	
  of	
  future	
  temperature	
  in	
  physical	
  climate	
  exists	
  in	
  
carbon	
  cycle	
  

•  Both	
  emissions,	
  uptake	
  and	
  land	
  use	
  
–  Aerosols:	
  emissions	
  to	
  RF	
  

•  Net	
  negaCve	
  forcing	
  with	
  large	
  uncertainCes?	
  
•  Models	
  had	
  uncertainty	
  of	
  factor	
  of	
  2-­‐3	
  in	
  terms	
  of	
  AOD	
  in	
  CMIP5	
  
(models	
  did	
  not	
  match	
  exisCng	
  observaCons)	
  

–  Land	
  albedo	
  
•  Not	
  assessed	
  in	
  AR5	
  (fell	
  between	
  cracks)	
  
•  Very	
  different	
  in	
  different	
  models	
  (but	
  could	
  be	
  assessed	
  and	
  
improved).	
  

–  Other	
  feedbacks,	
  e.g.	
  permafrost	
  melCng-­‐-­‐>methane	
  and	
  co2,	
  
natural	
  wet	
  land	
  methane,	
  biogenic	
  compoundsozone	
  and	
  
aerosols,	
  fires…	
  



Forcing	
  workshop	
  
Forcing	
  esCmates	
  1870	
  to	
  present	
  

•  Focus:	
  provide	
  improved	
  aerosol	
  forcing,	
  land	
  use	
  (biophysical)	
  for	
  DNA	
  
–  Carbon	
  cycle	
  done	
  elsewhere	
  (know	
  co2	
  Cme	
  series)	
  
–  Also	
  ozone?	
  Also	
  snow	
  albedo?	
  

•  DNA	
  community	
  
–  Claudia	
  Tibaldi,	
  Nathan	
  Gilleb,	
  Ben	
  Santer	
  

•  Aerosol	
  community	
  
–  AEROCOM:	
  	
  
–  Natural	
  aerosols	
  
–  ObservaCons:	
  satellite	
  and	
  aeronet	
  people	
  
–  Olivier	
  Bouchier,	
  Steve	
  Ghan,	
  Stephan	
  Kinne,	
  Michael	
  Schulz,	
  Ken	
  Carslaw,	
  Aiko	
  Voigt,	
  Ralph	
  

Kahn,	
  Dave	
  Winker,	
  Francois-­‐Marie	
  Breon	
  

•  Land	
  biophysical	
  response	
  
–  Victor	
  Brovkin,	
  ,	
  Nathalie	
  de	
  Noblet,	
  David	
  Lawrence,	
  Johannes	
  Feddema,	
  Andy	
  Pibman	
  

•  RadiaCon	
  
–  Piers	
  Forster,	
  Bill	
  Collins,	
  

•  Workshop	
  
•  Product:	
  (mulCple)	
  Cme	
  series	
  of	
  radiaCve	
  forcing	
  and	
  uncertainty	
  in	
  two	
  years.	
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FIG. 5. Compatible fossil fuel emissions from CMIP5 models for the historical period 
(black) and the 4 RCP scenarios for the 21st century (colours). Timeseries of annual 
emissions (top panel): the thick solid lines denote the multi-model mean and the thick 
dashed lines the historical and RCP scenarios. Individual model estimates are shown in 
the thin lines. The bottom panel shows cumulative emissions for historical (1850-2005) 
and 21st century (2006-2100). The left hand bars in each pair show the cumulative 
emissions from the historical reconstruction or from the RCP scenario as generated by 
IAM models, and the right hand bars the CMIP5 multi-model-mean. Black/grey circles 
show individual model values. 

Jones	
  et	
  al.,	
  2013	
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Strong	
  correlaCon	
  
between	
  Globally	
  
averaged	
  AOD	
  and	
  
aeronet	
  AOD	
  

e.g.	
  these	
  differences	
  
are	
  observed	
  at	
  
aeronet	
  sites,	
  and	
  
represent	
  ‘fixable’	
  
errors.	
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e.g.	
  terrestrial	
  biogeochemical	
  
feedbacks	
  on	
  climate	
  

Arneth	
  et	
  al.,	
  2010	
  



Leverage	
  exisCng	
  projects	
  

•  C4MIP	
  
•  Global	
  carbon	
  project,	
  LUCMIP,	
  AEROCOM	
  

•  RFMIP	
  (WGCM)	
  

•  (don’t	
  reinvent	
  the	
  wheel)	
  

•  But	
  make	
  sure	
  we	
  are	
  going	
  from	
  emissions	
  or	
  
land	
  use	
  projecCons	
  all	
  the	
  way	
  to	
  RF	
  for	
  the	
  
climate	
  community.	
  


