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CMIP5	
  Protocol	
  

•  Historical	
  runs	
  (C-­‐driven)	
  
•  RCPs	
  (C-­‐driven)	
  
•  CMIP1%	
  runs	
  

•  Hist+RCP8.5	
  (E-­‐driven)	
  

 

 5 

removed from the hindcasts,  3) a hypothetical volcanic eruption imposed in one of the 

predictions of future climate, 4) different initialization methodologies, and 5) the option 

of performing high resolution time slice experiments with specified SSTs for certain 

decades in the future with a particular focus on 2026-2035.  These time-slice 

experiments would also be appropriate for models that include computationally 

expensive atmospheric chemistry treatments.  For models not used to do the long-term 

experiments, a relatively short “control” run and 1% per year CO2 increase experiment 

are called for, and there is also the possibility of an atmospheric chemistry/pollutant 

experiment. 

 

Turning to the CMIP5 long-term experiments, Fig. 3 shows the set of core experiments 

that include AMIP runs, a coupled control run and at least one 20
th

 century experiment 

with all forcings (also referred to here as an “historical” run).  There are two projection 

simulations forced with specified concentrations consistent with a high emissions 

scenario (RCP8.5) and a medium mitigation scenario (RCP4.5).  For AOGCMs that have 

been coupled to a carbon cycle model (subsequently referred to as earth system models 

or ESMs), there are control, 20
th

 century simulations, and a future simulation with the 

high scenario (RCP8.5) driven by emissions. 

 

 

 

Figure 3: Schematic summary of CMIP5 long-term experiments.   Green font indicates 

simulations that will be performed only by models with carbon cycle representation. 



ESMs* involved 

"   CanESM2 
"   HadGEM2-ES 
"   IPSL-CM5 
"   BCC 
"   INMCM4 
"   NorESM-1 
"   + MIROC ? 

* = with carbon cycle 



Historical	
  runs	
  evalua?on	
  

•  LAI	
  
– annual	
  mean	
  and	
  seasonal	
  cycle	
  
– evaluated	
  against	
  MODIS	
  LAI	
  

•  GPP	
  
– annual	
  mean	
  and	
  seasonal	
  cycle	
  
– “evaluated”	
  against	
  gridded	
  FluxNET	
  product	
  

•  C	
  uptake	
  
– decadal	
  mean	
  and	
  IAV	
  
– Evaluated	
  against	
  atmospheric	
  inversions	
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Historical	
  runs	
  
Global	
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  and	
  ocean	
  sink	
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RCPs	
  Zero Order Draft Chapter 6 IPCC WGI Fifth Assessment Report 

Do Not Cite, Quote or Distribute 6-11 Total pages: 148 
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Comment [c12]: Check land-
flux panel is correct – looks like 
v.big model spread?? 



RCPs	
  

Zero Order Draft Chapter 6 IPCC WGI Fifth Assessment Report 

Do Not Cite, Quote or Distribute 6-13 Total pages: 148 

The compatible emissions are then given by: 1 
 cumulative-Emissions = delta-CA + delta-CL + delta-CO 2 
or emission rate = d/dt [CA +CL +CO] 3 
 4 
in the CMIP5 models, total carbon in the land-atmosphere-ocean system can be tracked and changes in this 5 
total must equal fossil fuel emissions to the system (figure 6.26, table 6.10). Land-use emissions cannot be 6 
deduced by this method as they leave no net effect on the total carbon in the system. It remains a technical 7 
challenge to diagnose land-use carbon emissions consistently across the CMIP5 models. For fossil fuel 8 
emissions, there is significant spread between ESMs, but no systematic inconsistency between the ESMs and 9 
the scenarios themselves. 10 
 11 
[INSERT TABLE 6.10 HERE] 12 
Table 6.10: CMIP5 compatible emissions from ESMs and RCP scenarios, expressed as cumulative fossil 13 
fuel emission from 2005 to 2100. 14 
 15 
[INSERT FIGURE 6.26 HERE] 16 
Figure 6.26: compatible fossil fuel emissions simulated by the CMIP5 models for the 4 RCP scenarios. Top:  17 
timeseries of instantaneous emission rate. Thick lines represent the historical estimates and RCP scenarios, 18 
think lines show results from CMIP5 ESMs. Bottom: cumulative emissions for the historical period (1860-19 
2005) and 21st century (defined in CMIP5 as 2005-2100) for historical estimates and RCP scenarios (bars) 20 
and ESMs (symbols). 21 
 22 

 23 



Change	
  in	
  airborne	
  frac?on	
  

Zero Order Draft Chapter 6 IPCC WGI Fifth Assessment Report 

Do Not Cite, Quote or Distribute 6-12 Total pages: 148 

[INSERT FIGURE 6.25 HERE] 1 
Figure 6.25: changes in airborne, land and ocean fraction of fossil fuel carbon emissions. The figure shows 3 2 
axes whose sum is always unity – airborne fraction increases vertically, land fraction from top left to bottom 3 
right, and ocean fraction from top right to bottom left. Solid circles show model simulations for the 1990s, 4 
and the open circle shows the observed estimate based on table 6.2. The coloured lines and symbols denote 5 
the change in uptake fractions under the different RCP scenarios for each model, calculated using the  6 
cumulative change in carbon from 2005-2100. 7 
 8 
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Comment [Chris Jon14]: 
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Zero Order Draft Chapter 6 IPCC WGI Fifth Assessment Report 

Do Not Cite, Quote or Distribute 6-4 Total pages: 148 

Some of the CMIP5 models are derived from models that contributed to C4MIP and some are new to this 1 
analysis. Table 6.8 lists the main attributes of each model used in this analysis. 2 
 3 
[INSERT TABLE 6.8 HERE] 4 
Table 6.8: CMIP5 model descriptions in terms of carbon cycle attributes and processes. 5 
 6 
The role of the idealised experiments is to study model processes and understand what drives the feedbacks 7 
and the differences between models. Whilst ! (especially on land) has been identified as the largest 8 
contributor to model spread in the gain factor, g, " (land) is the largest contributor to model spread in future 9 
CO2 concentration and # the largest contributor to spread in future temperature. Model spread in land 10 
response is greater than for ocean, but no single process or region dominates the total uncertainty with the 11 
most important process depending on the quantity of interest. 12 
 13 
[INSERT FIGURE 6.20 HERE] 14 
Figure 6.20: Comparison of carbon cycle feedback metrics between C4MIP and CMIP5 (could also add 15 
perturbed Hadley ensemble results too). 16 

 17 
 18 
 19 
[INSERT FIGURE 6.21 HERE] 20 
Figure 6.21: Impact of uncertainty in alpha/beta/gamma terms. Scatter plots show the success of 21 
the linear alpha/beta/gamma framework to estimate 2100 CO2 and T from the C4MIP models, and 22 
right panels show the relative uncertainty that comes from each term – beta_L is most important for 23 
2100 CO2, and alpha for 2100 delta-T. This is a new analysis so happy to get feedback on it… 24 

Comment [Chris Jon5]: 

Comment [c6]: Define bars - +- 
1 sigma 
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  Gregory	
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