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Talk	
  outline	
  

•  Brief	
  history	
  of	
  AMIP/CMIP,	
  	
  CMIP5	
  and	
  the	
  IPCC	
  AR5	
  

•  WGCM	
  planning	
  for	
  CMIP6	
  
	
  
•  High	
  resoluLon	
  experimentaLon	
  in	
  CMIP6	
  –	
  WGNE	
  involvement?	
  

•  Climate	
  model	
  metrics	
  and	
  the	
  WGNE/WGCM	
  metrics	
  panel	
  
	
  
•  Discussion:	
  	
  High	
  resoluLon	
  and	
  metrics	
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AMIP	
  began	
  with	
  WGNE	
  
~1990:	
  	
  	
  The	
  Atmospheric	
  Model	
  Intercomparison	
  Project	
  (AMIP)	
  was	
  iniLated	
  by	
  PCMDI	
  
with	
  WGNE	
  oversight	
  

•  30 AGCMs performed a common experiment (prescribed SST & sea-ice 1979-1988) 
•  “Standard model output” and “diagnostic subprojects”	
  	
  

	
  
1995 - 2000  AMIP2 – tighter experimental protocol, more extensive diagnostics  
	
  
 
2000 – 2003  CMIP2   gigabytes 
 
 
2003 – 2009      CMIP3#   terabytes 
 
 
2009 – Present   CMIP5   petabytes 
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# AMIP subsumed to be a part of  CMIP (with links between WGNE and WGCM) 
 



Models	
  Contributed	
  to	
  CMIP5	
  
	
  
Depending	
  on	
  how	
  you	
  count	
  
them,	
  	
  ~	
  50	
  models	
  
	
  
	
  
	
  
	
  
	
  
	
  

AR5 WGI CH09 Table 9.2  SLIDE 4 



MulG-­‐Model	
  ProjecGons	
  from	
  	
  CMIP5	
  for	
  different	
  forcing	
  scenarios	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

AR5 WGI Figure SPM.7a  
  

All	
  models	
  treated	
  equally	
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MulG-­‐Model	
  ProjecGons	
  from	
  	
  CMIP5	
  for	
  different	
  forcing	
  scenarios	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

AR5 WGI Figure SPM.7b  
  

A	
  of	
  5	
  models	
  selected	
  based	
  on	
  performance	
  of	
  present	
  day	
  annual	
  
cycle	
  and	
  trends	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

A	
  subset	
  of	
  	
  5	
  models	
  averaged	
  together,	
  selected	
  by	
  how	
  
well	
  they	
  simulate	
  the	
  present	
  day	
  annual	
  cycle	
  and	
  
observed	
  trends	
  (sea	
  ice	
  loss)	
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High	
  ResoluGon	
  in	
  CMIP5	
  

Some groups performed “high resolution” AMIP simulations, notably:  
 GFDL-HIRAM ~25km and MRI-AGCM3.25 ~20-km 

 
A variety of studies compare these simulations to their coarser resolution 
counterparts (e.g., TC, blocking). 
  
High resolution “time slices” also performed 
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CMIP6	
  planning	
  underway	
  

A new paradigm in CMIP6:  
 
Ongoing CMIP Diagnosis, 
Evaluation and Characterization 
of Klima (DECK experiments) 
 
Related MIPs, closely coordinated 
with CMIP6 (e.g., CFMIP, 
PMIP, ...) 
 
 
 
As was done with CMIP5, all related 
MIPs to use the CMIP infrastructure 
(e.g., metadata/data conventions) 
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A	
  HighresMIP	
  for	
  CMIP6?	
  

Early stages of planning, but there seems to be a greater interest in an 
organized high resolution experiment for CMIP6 
 
A focus likely to continue on AMIP simulations, and future time slices 
 
Given WGNE experience with the grey zone and other efforts, it is hoped 
there could be some WGNE involvement this time 
 
At a minimum, WGNE could provide feedback on the experimental design 
 
Ideally, some NWP centers would contribute simulations 
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Climate Model Performance Metrics 
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Model	
  Metrics:	
  	
  	
  ObjecLve	
  measures	
  of	
  model	
  skill,	
  usually	
  based	
  on	
  model	
  agreement	
  with	
  
observaLons	
  as	
  a	
  scalar	
  value	
  

	
  
•  Global	
  measures	
  of	
  the	
  mean	
  state	
  
•  Response	
  to	
  external	
  forcings	
  (e.g.,	
  diurnal	
  and	
  annual	
  cycles,	
  volcanic	
  erupLons,	
  response	
  

increasing	
  GHGs)	
  
•  Intrinsic	
  variability	
  	
  (e.g.,	
  shorter	
  and	
  longer	
  term	
  modes	
  of	
  variability	
  (ENSO,	
  NAO,	
  MJO,	
  etc).	
  
•  Process-­‐oriented	
  measures	
  and	
  co-­‐variability	
  relaLonships	
  
•  ConservaLon	
  constraints	
  
•  Regional	
  model	
  performance	
  
•  RelaLonships	
  between	
  present	
  day	
  observaLons	
  and	
  projecLon	
  responses	
  (climate	
  sensiLvity)	
  

	
  
	
  

	
  	
  

Model	
  metrics:	
  some	
  examples	
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Performance	
  metrics	
  in	
  IPCC	
  AR5	
  

IPCC AR5 FAQ 9.6 

Many examples of 
incremental improvements 
since CMIP3 
 
Improvement not uniform, 
but little/no evidence of 
performance deterioration  

 

Comparing OBS 

 SAT          OLR        PRECIP    SWCRE 
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Assessing	
  model	
  strengths	
  and	
  weaknesses	
  

Annual	
  cycle	
  	
  performance	
  portraits	
  

Some	
  models	
  clearly	
  simulaLng	
  mean	
  
state	
  be]er	
  than	
  others	
  
	
  
but	
  
	
  
	
  Which	
  metrics	
  to	
  choose?	
  

	
  Many	
  errors	
  are	
  correlated	
  
	
  
Collapse	
  to	
  a	
  single	
  skill	
  score?	
  
	
  
	
  

Va
ria

bl
es
	
  

Models	
  

AR5 WGI Figure 9.7  
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Robust	
  evaluaGon	
  of	
  the	
  mean	
  climate?	
  

	
  
Significant	
  1-­‐to-­‐N	
  ranking	
  differences	
  
	
  	
  
Some	
  consistency	
  across	
  methods	
  
(e.g.,	
  top	
  5	
  /	
  bo]om	
  5)	
  
	
  
At	
  some	
  level	
  robust	
  evaluaLon	
  of	
  the	
  
mean	
  climate	
  appears	
  possible	
  

based on the various general metrics implies that
the reproducibility of the dynamical variables is
more or less related to that of the physical vari-
ables.

Figure 7 shows the numbers of variable metrics
that are ranked as the top five (squares with solid
line) and bottom five (triangles with dotted line)
among the 24 CMIP3 models. The models are

listed in descending order according to the CPI-
based general metric. The figure indicates an over-
all tendency for models with higher (lower) ranking
based on the CPI-based general metric to exhibit
higher (lower) reproducibility with respect to a
greater number of variable metrics. For example,
ECHAM5/MPI-OM, the best model based on the
general metric, is ranked among the top five of the

Fig. 6. Ranking (ordinate) of the CMIP3 models (abscissa) determined through general metrics based on the
CPI (square), cluster analysis (rhombus), NMF (downward-pointing triangle), MCPI (upward-pointing tri-
angle) and TE (rightward-pointing triangle), as indicated. See text for details.

Fig. 7. The number of variable metrics (metrics) that are ranked as the top five (squares with solid line) and
bottom five (triangles with dotted line) among the models. Models (abscissa) are listed in descending order
according to the rank of CPI.
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  Ranking	
  CMIP3	
  performance	
  
Using	
  mulLple	
  mulLvariate	
  methods	
  

Nishii et al., 2012, JAMS 
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Members selected by relevant and diverse experience, and potential to liaison with 
key WCRP activities: 

 

Beth Ebert (BMRC) – JWGV/WWRP,  WMO forecast metrics 

Veronika Eyring (DLR Germany)   –   WGCM/SPARC/CMIP6, stratosphere 

Pierre Friedlingstein (U. Exeter) – IGBP, carbon cycle  

Peter Gleckler (PCMDI), chair   – WGNE,   atmosphere  

Simon Marsland (CSIRO) – WGOMD, ocean 

Robert Pincus (NOAA)   –   GEWEX/GCSS, clouds/radiation 

Karl Taylor (PCMDI)  –    WGCM,  CMIP5  

Helene Hewitt (U.K. Met Office) –  ocean and sea-ice   

 

 

 

The	
  WGNE/WGCM	
  Climate	
  Model	
  Metrics	
  Panel	
  
h]p://www-­‐metrics-­‐panel.llnl.gov/wiki	
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Brief review of the metrics panel effort 

The metrics panel is not doing science 

 

Quantifying model agreement with observations, with a broad 
perspective, not necessarily identifying the causes of model errors 

 

Assessing different aspects of model skill, but not combining them into 
an overall measure of model performance 

 

Providing a useful complement to in-depth diagnosis, not a last word 
on model performance   

 

Focusing on performance metrics (comparison with observations), not 
projection reliability metrics 
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From	
  standardized	
  experiments	
  (DECK)	
  	
  
to	
  rouGne	
  performance	
  benchmarking	
  

	
  
In	
  a	
  few	
  cases,	
  we	
  have	
  well-­‐established	
  and	
  fairly	
  robust	
  
measures	
  of	
  model	
  performance	
  (notably	
  the	
  climatological	
  
mean	
  state)	
  	
  
	
  
The	
  metrics	
  panel	
  is	
  a]empLng	
  to	
  establish	
  a	
  diverse	
  set	
  of	
  
rouLne	
  benchmarks,	
  and	
  to	
  facilitate	
  further	
  research	
  of	
  
increasingly	
  targeted	
  metrics	
  (e.g.,	
  ENSO,	
  monsoon,	
  MJO)	
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PCMDI	
  metrics	
  package	
  
(In	
  support	
  of	
  the	
  metrics	
  panel)	
  

•  Includes	
  socware,	
  observaLonal	
  data,	
  and	
  a	
  database	
  of	
   results	
  
from	
  all	
  CMIP	
  models	
  

•  For	
  a	
  variety	
  of	
  observables,	
  computes	
  rouLne	
  seasonal	
  metrics	
  
(RMS,	
  bias,	
  correlaLon,	
  MSE)	
  	
  	
  

•  Currently	
   in	
   alpha	
   tesLng	
   at	
   3	
   CMIP	
   modeling	
   groups,	
   with	
   a	
  
target	
  of	
  reaching	
  all	
  groups	
  this	
  year.	
  	
  

•  Built	
  on	
  python.	
  	
  Some	
  installaLon	
  required,	
  but	
  modeling	
  groups	
  
can	
  incorporate	
  into	
  their	
  own	
  analysis	
  stream	
  	
  

•  May	
  be	
  of	
  interest	
  to	
  some	
  NWP	
  centers?	
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•  High	
  resoluLon	
  AMIP	
  historical	
  and	
  Lme	
  slice	
  experiments	
  
	
  

•  Climate	
  model	
  metrics	
  –	
  	
  performance	
  benchmarking	
  in	
  CMIP6	
  	
  	
  

	
  

	
  
	
  

	
  
	
  

Discussion	
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