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Mo/va/on	  
•  Global	  Climate	  Models	  (GCMs)	  provide	  the	  only	  quan/ta/ve,	  physically-‐

based	  means	  for	  predic/ng	  climate	  change.	  

•  Regional	  climate	  models	  (RCMs)	  are	  key	  to	  downscaling	  global	  predic/ons	  
for	  quan/fying	  climate	  change	  impacts	  on	  scales	  relevant	  to	  decision-‐
support	  and	  assessment	  ac/vi/es.	  

•  It	  is	  impera/ve	  that	  GCMs	  and	  RCMs	  are	  evaluated	  against	  observa/ons	  
so	  that	  model	  shortcomings	  can	  be	  improved	  and	  their	  strengths	  &	  
weaknesses	  quan/fied.	  

	  
•  Systema/c	  evalua/ons	  of	  GCMs	  have	  been	  undertaken	  for	  some	  /me	  

(e.g.,	  AMIP,	  CMIP),	  this	  is	  not	  the	  case	  for	  RCMs.	  

•  NASA	  can	  provide	  cri/cal	  and	  unique	  observa/onal	  resources	  and	  
technological	  leadership	  to	  facilitate	  RCM	  evalua/on	  and	  thus	  make	  key	  
contribu/ons	  to	  the	  climate	  assessment	  process.	  
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A	  New	  Regional	  Climate	  Model	  
Evalua/on	  Framework	  

•  Goal	  
– Make	  the	  evalua/on	  process	  for	  regional	  climate	  models	  
simpler	  and	  quicker	  things	  that	  used	  to	  take	  weeks	  should	  
take	  days.	  

–  Allow	  researchers	  to	  spend	  more	  /me	  analyzing	  results	  
and	  less	  /me	  coding	  and	  worrying	  about	  file	  formats,	  data	  
transfers.	  

•  Benefits	  
–  	  Improved	  understanding	  of	  model	  strengths/weaknesses	  
allows	  model	  developers	  to	  improve	  the	  models	  

–  Improved	  understanding	  of	  uncertain/es	  in	  predic/ons	  of	  
specific	  variables	  over	  specific	  regions	  for	  end-‐users	  
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Value	  Added	  
•  RCMED	  Datasets	  (now	  or	  near-‐term):	  

–  MODIS	  (satellite	  cloud	  frac/on):	  [daily	  2000	  –	  2010]	  
–  TRMM	  (satellite	  precipita/on):	  3B42	  [daily	  1998–		[2010    
–  AIRS	  (satellite	  surface	  +	  T	  &	  q	  profiles)	  [daily	  2002	  –	  2010]	  
–  ERA-‐Interim	  (reanalysis):	  	  [daily	  1989	  –	  2010]	  
–  NCEP	  Unified	  Rain	  Gauge	  (gridded	  precipita/on):	  [daily	  1948	  –	  2010]	  
–  CRU	  TS	  3.0:	  precipita/on,	  Tavg,	  Tmax,	  Tmin	  [monthly	  1901	  –	  2006]	  
–  Snow	  Water	  Equivalent	  over	  Sierra	  Nevada	  Mts	  [monthly	  2000-‐2010]	  
–  NASA	  MERRA	  Land	  Surface	  Assimila/on	  [daily,	  1979-‐2011]	  
–  ……CERES-‐radia/on,	  CloudSat,	  MISR/MODIS-‐aerosol,	  etc	  

•  RCMET	  Metrics:	  
–  Bias	  (e.g.	  seasonal	  means	  or	  variance)	  
–  RMS	  error	  (e.g.	  interannual	  variability)	  
–  Anomaly	  Correla/on	  	  (spa/al	  paAerns	  of	  variability)	  
–  PDFs	  (likelihoods,	  extremes	  and	  their	  changes)	  

•  Visualiza/ons	  
–  Taylor	  Plots	  &	  Portrait	  Diagrams	  (overall	  model	  performance)	  
–  Sta/s/cal	  Tests	  
–  User-‐defined	  regions	  (e.g.	  water	  shed,	  desert,	  sea,	  poli/cal)	  
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RCMET	  Architecture	  
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•  Retrieve obs data from 
RCMED 

•  Regrid onto obs or model 
grid 

•  Monthly, annual, or 
seasonal temporal 
compositing 

•  Perform metric (bias, 
RMSE, etc.) 

•  Output plot using NCAR 
NCL 

•  Web UI, Command Line, 
Script Based  



Deployment	  Scenarios	  
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spatially and temporally onto the same model grid; or alternatively, regridding the model output 
onto the remote sensing data’s grid.  

The current toolkit, written in Python, can be used to calculate statistical metrics to measure 
the closeness between two different datasets, for example observations and model output for 
evaluating the performance of climate models. The Python API classes are available for 
extension, and additionally, wrapped as REST-ful [21] web services using the Python Bottle 
framework [22].  

To date, we have already leveraged RCMET to evaluate a multi-RCM preliminary hindcast 
experiment in CORDEX-Africa [23]. The toolkit includes software to calculate statistical metrics 
widely used to measure model performance against reference (observational) data as well as 
visualization schema, for example Taylor and Portrait diagrams as shown in Figure 2, for 
intuitive presentation of evaluation results.  

A user can select either interactive or batch user interface according to his/her preference. 
The interactive user interface is available both as a command line tool (with a series of prompts), 
and as a dynamic web interface in which a user is taken through a series of wizard-like steps, 
allowing visualizations and analyses that can be customized easily for specific users and intents. 
 
1.2.3 Deploying RCMES at UCT 

To deploy the Regional Climate Model Evaluation System (RCMES) at the University of 
Cape Town (UCT), we will experiment with two fundamental configurations shown as (A) and 
as (B) in Figure 3. We will explain each of the configurations below. For reference, UCT has a 
hardware environment including a 30-node Xeon cluster and over 90 TB of disk space, 
collectively. UCT will provide in-kind support and a virtual environment for deployment of the 
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Figure 3. Evaluating the tradeoffs between A: client-side us of the RCMET in a virtual machine connected 

to a cloud-based, centralized RCMED, and B: a coupled, RCMED/RCMET cloud-based solution. 

•  Config A 
Centralized 
RCMED 
VM-based 
RCMET 

•  Config B 
Centralized 
RCMET 
and 
RCMED 



•  New	  Public	  
Facing	  Web	  site	  

•  Links	  to	  
Publica/ons,	  
data	  available	  
from	  RCMED	  

•  Solware/API	  
Specifica/ons	  

•  Informa/on	  
about	  
Collaborators	  

Our	  new	  website	  
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•  Africa	  –	  collabora/on	  &	  analysis	  ongoing	  (UCT,	  Rossby	  Ctr),	  funded	  by	  CDKN	  
• N.	  America	  –funded	  via	  NASA	  for	  U.S.	  NCA	  (NCAR,	  NARCCAP)	  
•  E.	  Asia	  –	  exploring	  collabora/on	  (KMA,	  APCC),	  par/cipa/ng	  in	  both	  workshops	  
•  S.	  Asia	  –	  hos/ng	  Dr.	  Sanjay	  at	  JPL	  and	  par/cipa/ng/presen/ng	  in	  October	  mtg.	  
•  Arc:c	  –	  collabora/ng	  with	  SMHI,	  Rossby	  Ctr;	  hosted	  M.	  Cooke	  from	  Paul	  Kushner	  

Not	  Illustrated	  Here	  
Arc/c	  &	  Antarc/c	  Domains	  

Applica/on	  to	  WCRP	  CORDEX	  
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Taylor Plot 

Kim et al. 2012a; Climate Dynamics, 
submitted. 

Model bias (mm/day) from TRMMREF (%) from MODIS

NOTE: The blank areas in the REF (MODIS) data are due to missing values.

Ens Mn 

MODIS 

ENS 

Annual	  Cloudiness	  Climatology	  Against	  MODIS;	  2001-‐2008	  

Example	  applica/on	  for	  CORDEX-‐Africa	  
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Demonstra/on:	  CORDEX	  Arc/c	  
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Worked with Melanie Cookie/Paul 
Kushner (U. Toronto), Cameron Goodale, 
(JPL) 

 Compared Near-Surface Air 
Temperature with ERA 2 Metre Temp 

Selected	  /me	  range:	  	  
2008/01/01	  00:00	  
2008/02/01	  00:00	  
•  Use	  Model	  grid	  
•  Calculate	  /me	  mean	  

for	  full	  period.	  
•  Bias:	  mean	  bias	  across	  

full	  /me	  range	  



Where	  Are	  We	  Headed	  

•  Improved	  Packaging	  
•  ESG	  Support	  
•  Simpler	  UI	  
•  Open	  Source	  
•  Modulariza/on	  of	  API	  
•  Management	  of	  Evalua/on	  Runs	  
•  Mul/	  observa/on	  and	  model	  support	  
•  GIS	  Support	  	  
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•  Walk	  through	  of	  the	  current	  system	  
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Thank	  you!	  
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Contact	  informa/on:	  

	  Chris	  A.	  MaAmann	  –	  Project	  Mgr.	  
	  chris.a.maAmann@nasa.gov	  	  

	  
	  Duane	  Waliser	  –	  PI	  
	  duane.waliser@jpl.nasa.gov	  	  

	  
	  Jinwon	  Kim	  –	  Science	  Lead	  
	  jinwon.kim@jpl.nasa.gov	  	  

	  
	  Paul	  Ramirez	  –	  Development	  Lead	  
	  pramirez@jpl.nasa.gov	  

	  
	  

Some recent CORDEX Arctic Analyses 


