
Formula(ng	  CMIP6	  :	  DCPP*	  Proposal	  	  

 
 

*	  Decadal	  Climate	  Predic/on	  Panel	  

The overall goals of a decadal prediction 
component of CMIP6 are to:  
•  promote both the science and practice of 

decadal prediction  
•  provide information useful for the IPCC 

WG1 AR6 assessment report  
•  provide information useful to the Global 

Framework for Climate Services (GFCS) 
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•  CMIP decadal experiments should provide data to: 
ü Answer broad questions (i.e. sources and limits of 

predictability, current abilities wrt decadal prediction) 
ü  Facilitate and permit multi-model approaches 

ü  Furnish benchmarks against which to compare 
improvements in models and prediction quality 

ü Allow investigations of processes and mechanisms of 
interest, e.g.,  
•  the hiatus, climate shifts (e.g. Sahel drought), AMOC variation etc. 

ü  Provide a public archive of data  
•  useful for a broad range of scientific and application questions 

•  of benefit to national and international climate prediction and climate 
services organizations 
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•  That said, + considering the lessons from CMIP5 

(results, survey and views from modeling groups), it 
is rather* complicated to come up with a protocol for 
CMIP6 
ü  too many customers 
ü  several scientific questions (e.g. estimation of the true level 

of predictability, mechanisms for predictability or lack of 
predictability etc.) 

ü  Very demanding in terms of resources (CPU + storage) 

•  We have to make choices (i.e. which question(s) 
one wants to address in priority) building on what we 
learnt from CMIP5, with the recommendation for 
designing a CORE set that should be “cheap and 
affordable” to keep most of the groups on board. 

*	  Euphemism	  



A	  straw-‐man	  proposal	  

 
 
•  A straw man proposal from DCPP 
•  Main priority: 

ü assessment	  of	  the	  predictability	  of	  climate	  system	  variables	  including	  modes	  of	  
variability,	  extremes	  and	  other	  sta/s/cs	  of	  interest	  
ü assessment	  of	  mul%-‐model	  decadal	  predic%on	  skill	  on	  average	  and	  for	  a	  number	  
of	  special	  cases	  by	  means	  of	  	  a	  comprehensive	  set	  of	  retrospec/ve	  forecasts	  
ü 	  produc/on	  of	  mul/-‐model	  mul/-‐annual/decadal	  next-‐decade	  actual	  climate	  
predic%on	  	  

•  CMIP6 proposed protocol 
ü co-‐ordinated	  model-‐based	  predictability	  studies	  based	  on	  mul/-‐model	  
ensembles	  of	  "actual"	  retrospec/ve	  forecasts	  (no	  chea/ng)	  
ü decadal	  forecasts	  from	  present	  (as	  a	  moving	  target)	  
ü a	  small	  number	  of	  case	  studies	  and/or	  experiments	  to	  inves/gate	  behaviour	  of	  
par/cular	  interest	  	  



Table 1 



DCPP Proposal: Experiment 1.0 
•  Start dates 

–  1 November of the year preceding the year of the forecast is 
recommended 
•  Allows DJF seasonal forecast also 
•  Similar to some European projects 
•  Problematic if large volcano or other perturbation occurs 

after 1 Nov but before 31 December 
–  Any standard start date on or before 31 Dec is necessarily 

acceptable as legitimate forecast 
•  Ensemble size 

–  10 members recommended  
–  Fewer members acceptable if resources do not permit 



DCPP Proposal: No information from the future with 
respect to the forecast 

 •  External forcing separately projected for the forecast period 
–  Sources/concentrations persisted from current values or projected in a 

transparent way 
o  e.g. GHGs 

•  Persist initial values 
•  Modelled behaviour from initial conditions or persisted or projected 

sources 
o  e.g. Volcanoes and other aerosols 

•  As for GHGs as appropriate but no info from the future 
•  Prescribe decay in some deterministic manner of aerosol initially present 

•  Initial conditions 
–  As developed for the particular forecast system 
–  Based on observations up to the start time only 
–  Anomaly initialization based on averages up to the start time of the 

forecast 
•  Bias correction and forecast quality 

–  As distinct from the forecasts, the entire record is available for 
assessment and calibration of the forecasts 

–  Intent is to provide information on the expected skill, reliability etc. of 
forecasts made subsequent to the hindcast period 
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•  Experiment 2.0 
– Extract the real added value of 

initialization 
•  Not fair to compare forecasts with simulations 

that contains information from the forecast’s 
future (e.g. volcano) 

– Pure but expensive so priority 2 (at best) 

DCPP Proposal 
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DCPP Proposal 
•  Experiments 3.1: perfect model approach 

–  Proposed predictability experiment 
–  However clear protocol not yet established  

•  Experiments 3.2, 3.3 ….. 
–  Possibility of special purpose experiments in support of climate 

science and decadal prediction (e.g. specific focus on the lack 
of predictability in the Pacific, over land, ocean surface-
subsurface relationship and its link with predictability etc. ) 

–  Investigation of the physics of the “drifts” leading to mean 
biaises (link with the historical/projection community): 
Transpose CMIP experiments? 

–  Require 
•  Very clear and careful designs and protocols 
•  Very focussed questions and methodologies 
•  Very specific data collection and distribution protocols 
•  Broad appeal if to be part of CMIP6 



DCPP Proposal: Data 
•  Data protocol for decadal prediction critical 

part of CMIP6 
•  Availability of suitable data is the basis for 

analysis and diagnostics of all kinds 
•  Important to align decadal prediction data 

with overall CMIP6 
–  Data treatments 
–  Data storage 
–  Data dissemination 





•  Priority 1 and 2 data 
– Expected to be most used 
– Still large amount of data for 6000+ years 

of ensemble predictions 
•  Priority 3 and 4 data 
– At the discretion of the producers 
–  Important to prioritize the data requested  
– Need to help producers reduce the data 

and processing load  

DCPP Proposal: Data 



•  Priority 1b data 
–  Reduced prediction data set 
–  Ease of access 
–  Meant to cover basic variables of interest  

•  For assessing forecast quality 
•  For many applications developments 

–  Variable list is evolving but intent is to represent 
•  Surface variables of interest to forecasts, 

including cryosphere 
•  Moisture and energy exchanges at TOA and 

surface 
•  Very basic dynamical variables  

–  Ease of access of paramount importance 

DCPP Proposal: Data 



Conclusion	  

 
 For CMIP6, we need to conciliate  

•  lessons from CMIP5 
•  the interest of the modeling groups (science gaps to 

be addressed in priority) 
•  the “demand” for climate services 
•  the right balance with process-oriented simulations 

that are crucial for better understanding decadal 
variability and predictability 

•  the constrained resources (disks and CPUs) 
•  ….. 


