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Outline: 
  Observations for CMIP 
  Satellite Simulators 
  Conditional sampling methods 
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New initiative to include 
observations in CMIP process 

International 
working 
groups (e.g. 
WGCM) 

Climate models 

Climate satellites 

Model projections 

Satellite observations 

Traditional model 
comparison path 

New path to insert 
observations 
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Observations for CMIP5 Simulations 

  Objective: to provide climate community observational data analogous to 
CMIP5 model data – same periods, variables, output frequency, formats 

  Key: CMIP5 protocol document (Taylor et al.,  2008) is followed strictly 

  Carried out in close coordination with PCMDI/DOE and ESG 

  Directly engages NASA mission and instrument science teams 

  Variety of NASA observations are now available at CMIP5 websites 
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CMIP3 versus CMIP5: Models and Observations 

Significant 
uncertainty in 
cloud water … 

But large 
uncertainty in 
water vapor  

Jiang et al, 2011 

WCRP OSC posters: Jiang et al, C34, W224A – Li et al, C34, W211A  
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Climate Models versus Satellite Observations: 
Stage 1 
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Climate Models versus Satellite Observations: 
Stage 2 
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Climate Models versus Satellite Observations: 
Stage 3 
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Forward operators 
“down-scaler” 

COSP Simulator 

Satellite Observation Simulators 

reconciling observation and model 
scales is still an open issue (i.e. 

model subgrid scales) 

Interpreting results in 
observation-space is not always 

straightforward 

Bodas-Salcedo et al, 2011 
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Satellite Simulators: Models versus CloudSat 

Additional key information but … interpretation is not necessarily easy 

Bodas-Salcedo et al, 2011 

Models 
overestimate 

peak values and 
peak frequency 
of occurrence 
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Climate Models versus Satellite Observations: 
Stage 4 

In stage 4: retrieval issues are taken into account and models/
observations are compared in geophysical variables  
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•  Step 1: select a vertical velocity value/class 

• Step 2: sort clouds based on vert. velocity class 

•  Step 3: create cloud composite picture 

(1) 

(2) 
(3) 

vertical velocity 
UP DOWN 

Conditional sampling of cloud 
observations by vertical velocity ω500 

Conditional sampling methods allow to compare: climate models, 
satellite observations, in-situ observations, LES/CRM models  

Su et al, 2011 
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  How to provide observations to CMIP? 
 Effort is underway to provide access to observations for CMIP5 

  How to compare models and satellite observations?  
 Satellite simulators and beyond … 

  How to compare climate models, satellite, in-situ observations and high-
resolution models? Conditional sampling methodologies 

  New observations and satellite missions - Model evaluation/development 
can play key role in designing future missions  



National Aeronautics and  
Space Administration 

Jet Propulsion Laboratory 
California Institute of Technology 
Pasadena, California 

Satellite Observations for CMIP5 Simulations 
ESG-JPL Gateway : Side by Side Archive 

obs4MIPS 
Project 
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Observations for CMIP5: 
Initial Datasets 

Match up of available 
NASA-related   

datasets to PCMDI 
priority list 

THIS LIST IS NOT 
FINAL 
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