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Global (0.5° by 0.5°) simulations 
Version 1 release contains 15 models 
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Benchmarks Constrained protocol 
Decrease modeler discretion 
Skill to structure mapping 

MsTMIP Phase I 
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Reference simulation  spin-up run out to “2010” 
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Sensitivity simulations  turn one variable component on at a time to 
systematically test the impact of climate variability, land cover / land-use 
change, CO2 fertilization, nitrogen limitation on carbon exchange.  

MsTMIP Phase I 
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Baseline simulation  model’s “best estimate” of net land-atmosphere 
carbon flux (everything turned on) 

MsTMIP Phase I 
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MsTMIP Phase I 

Effect of nitrogen limitation   BG1 – SG3 
Effect of CO2 fertilization  SG3 – SG2 
Effect of land cover / land-use change   SG2 – SG1 
Effect of climate   SG1 – RG1 
 



Global (0.5° by 0.5°) simulations 
Underway… 
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Benchmarks Constrained protocol 
No modeler discretion!!! 

MsTMIP Phase II 

Executed on JPL’s 
 “Model Farm”  
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MsTMIP Phase II 

10 sets of future climate driver data 
Scenarios: RCP4.5 and RCP8.5 
ESMs: CESM1-CAM5, GFDL-CM3, HadGEM2-AO, 
IPSL-CM5A-MR, & MPI-ESM-MR 
Randomized CRUNCEP scaled using ESM trend 

 

Scenarios: 
RCP4.5 and 
RCP8.5 



MsTMIP Phase I+II 

Segue between MsTMIP Phase I and Phase II 
“best estimate” simulations 

climate futures 

perturbations 
±20% for tair, rain_monthly, [CO2] 

2 RCPs x 5 ESMs 



Huntzinger et al. (in prep) 

Benchmarking 



Models without Fire 

Skill to Structure 

Fisher JB, Huntzinger DN, Schwalm CR, Sitch S (2014) Modeling the terrestrial biosphere. Annual Review of Environment and Resources, 39, 91-123. 



Models without Fire 

Insight…? 

• Skill to structure (Phase I) 

– Clustering 

– “Inversion” 

– Software visualization 

• Inter-model spread (Phase I & II) 

– Sensitivity/perturbation experiments 

– Physical environment (pathways, not just 
endpoints!) 



Models without Fire 

Questions? 

• Support: NASA #NNX10AG01A (Phase I), 
NASA #NNX14AI54Gand (Phase II), MAST-DC 
#NNH10AN68I 

• Project website: 
http://nacp.ornl.gov/MsTMIP.shtml 

• Version 1.0 release: 
http://nacp.ornl.gov/mstmipdata/ 


