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IPCC/CMIP Successes & Challenges 

•  National and international assessments (e.g. 
NCA, IPCC AR5) rely on models & 
coordinated CMIP modeling activities. 

•  Significant model errors still evident; 
implying climate projection uncertainties – 
need to be reduced. 

•  Models continuing to evolve in complexity 
and need (multi-variate) evaluation. 

•  Satellite observations have been under 
utilized by the model-analysis community. 

•  New observations on horizon and need to be 
fully exploited for model evaluation. 

Mo#va#on	
  



Jet	
  Propulsion	
  Laboratory	
  
California	
  Ins5tute	
  of	
  Technology	
  

Satellite	
  Data	
  &CMIP/IPCC:	
  BeKer	
  Linkage	
  
	
  

  

How to bring as much 
observational scrutiny as 

possible to the IPCC process?  

How to best utilize the wealth 
of satellite observations for the 

IPCC process? 



Jet	
  Propulsion	
  Laboratory	
  
California	
  Ins5tute	
  of	
  Technology	
  

Model and Observation Overlap 
For what quantities are these comparisons viable? 

Example: NASA – Current Missions ~14 
Total Missions Flown ~ 60 

Many with multiple instruments 
Most with multiple products (e.g. 10-100s) 

Many cases with the same products 
 

Over 1000 satellite- 
derived quantities 

~120 ocean 
~60 land 

~90 atmos 
~50 cryosphere 

 
Over 300 Variables in 

(monthly) CMIP Database 
 

Taylor et al. 2008 
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1.  Use the CMIP5 simulation protocol (Taylor et al. 2009) as guideline for 
deciding which observations to stage in parallel to model simulations. 
Target: monthly avg (e.g. OMON, AMON, LMON) products on 1ox1o grid  

2.  Convert Satellite Observations to be formatted exactly the same as 
CMIP Model output 
CMOR output, NetCDF files, CF Convention Metadata 

3.  Includes a 6-8 page Technical Note describing strengths/weaknesses, 
uncertainties, dos/don’ts regarding interpretations comparisons with 
models.  (at graduate student level) 

4.  Hosted side by side on the ESG with CMIP5 

5.  Advertise availability of observations for use in CMIP5 analysis. 

Some Basic Tenets of this Activity	
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Modelers Satellite  
Experts 

Analysis 
Community 

Main Target Community 

Model Output 
Variables 

Satellite Retrieval 
Variables 

Target Quantities 

Oct 2010 : Workshop I at PCMDI 
Nov 2010 : Workshop II at GSFC 

 
About 15 variables identified as being “safely” 

comparable in the first phase. 
 

Significant IT work with ESG and data delivery/
formatting by missions teams followed. 

Some Basic Tenets of this Activity	
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Model and Observation Overlap 
Initial Data Sets and Ongoing Efforts 

AIRS (≥  300 hPa) 
Atm temp profile 
Specific humidity 

profile 

MLS (< 300 hPa) 
Atm temp profile 
Specifc humidity 

profile 
QuikSCAT Ocean surface winds 

TES Ozone profile 
AMSR-E SST 

TOPEX/JASON SSH 
CERES TOA radiation fluxes 
TRMM Total precipitation 

MODIS Cloud fraction 
Net primary production 

1 
1 
1 
1 
1 
~4 
1 
1 
1 
~6 
1 
1 
3 

Present efforts are working to provide: 
•   CFMIP cloud-related products (much of this 

completed) 
•   MISR (land) and MODIS (ocean) AOD 
•   Sea Ice (NSIDC) 
•   CALIPSO Aerosol Optical Extinction Profile 
•   CERES surface radiation budget 
•   MODIS Land (e.g. albedo, LAI, FPAR)  

Con5nued	
  Discussions	
  with	
  ESA’s	
  
CMUG	
  &	
  CEOS	
  Climate	
  Working	
  

Group	
  to	
  expand	
  holdings.	
  

Ini$al	
  Phase	
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“Technical	
  Note”	
  
Each Dataset has an accompanying Technical Note 

Target audience is modeling and model-evaluation community 
members who have little experience with satellite datasets 

 
Content 

Intent of the Document/POC 
Data Field Description 
Data Origin 
Validation and Uncertainty Estimate 
Considerations for Model – Observation Intercomparison 
Instrument Overview 
References 
Revision History 
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Satellite Observations for CMIP5 Simulations 
Technical Documentation 
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Satellite Observations for CMIP5 Simulations 
Technical Documentation 
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Satellite Observations for CMIP5 Simulations 
Technical Documentation 
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ESG	
  Gateway	
  :	
  Side	
  by	
  Side	
  Archive	
  with	
  CMIP	
  

obs4MIPS 
Project 
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Mean dynamic topography (GCMs 1992-2002); Obs: Maximenko et al. [2005]) Absolute values (each field has zero mean) 

CMIP3 Sea Level vs TOPEX/JASON 

Courtesy F. Landerer (JPL) 
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Satellite	
  Observa5ons	
  for	
  CMIP	
  and	
  IPCC	
  ARs	
  
Why	
  is	
  this	
  #mely	
  for	
  AR5	
  and	
  beyond?	
  

Model	
  Scoring	
  w/	
  Observa5ons:	
  “1	
  model	
  –	
  1	
  vote”	
  to	
  
weigh5ng	
  projec5ons	
  based	
  on	
  obs	
  metrics	
  (e.g.	
  
WGCM/WGNE	
  Metrics	
  Panel)	
  

Earth	
  System	
  Modeling	
  (e.g.	
  Coupled	
  Carbon-­‐Climate):	
  
added	
  complexity,	
  more	
  degrees	
  of	
  freedom,	
  need	
  for	
  
observa5onal	
  constraints;	
  many	
  assets	
  here	
  /	
  on	
  
horizon	
  (e.g.	
  CO2	
  :	
  AIRS,	
  TES,	
  MODIS,	
  OCO-­‐2,	
  OCO-­‐3,	
  
ACE,	
  Ascends,	
  L-­‐Band	
  SAR).	
  

Decadal Predictions: Downscaling GCMs with regional 
models is key to many decision-support issues;  
systematic application of observations for regional model 
evaluation is even less mature than for GCMs. CORDEX 
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•  NASA-PCMDI pilot Project has established a (satellite) observation 
capability for the climate modeling community to support model-to-data 
intercomparison.  This involves IT, satellite retrieval, data set, modeling and 
science expertise. 

•  ~20 satellite-based datasets currently available on the ESG – more coming. 

•  Interested in collaboration with other agencies, activities and international 
partners (e.g. IPSL/CFMIP – already contributed, ESA CMUG, ana4MIPs) to 
expand this for AR6 and related MIPs, and solicit feedback from model 
analysis community. 

•  NASA formed a obs4MIPs Working Group, including rep from PCMDI and 
NOAA to help guide the expansion and direction of this activity. We are 
hoping to have a component of WCRP (i.e. WDAC) shepherd it at the 
broadest level. 

•  This would not have been possible without help from AIRS, MLS, TES, 
QuikSCAT, MODIS, TRMM, REMSS, PODAAC, GSFC, and AVISO, plus 
ESGF, IPSL/CFMIP, etc – many people contributed to this effort 

Satellite	
  Observa5ons	
  for	
  Evalua5ng	
  CMIP5	
  
SUMMARY	
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•  Identify additional observations to include in this activity (broader 
participation).  Hoping to do this in concert and with guidance with WCRP 
(e.g. WDAC, WMAC). 

•  Continue to work with the ESG community and PCMDI to facilitate the 
means to utilize the satellite data, as well as CMUG, Climate Metrics 
Panel, other MIPs, etc. 

•  Encourage missions to develop products analogous to model output, 
including satellite simulators for more direct comparisons with observed 
quantities (e.g. COSP, but for other processes/ES components). 

•  Encourage modeling community to develop the means to output quantities 
analogous to satellite retrieved quantities. 

•   Need: Future workshop (2013/2014) to begin planning for CMIP6 – CMIP 
architects, modeling, satellite and reanalysis leads, ESG developers, etc. 

Satellite	
  Observa5ons	
  for	
  IPCC	
  /	
  Climate	
  Modeling	
  
Future	
  Emphases	
  and	
  Needs	
  


