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Just the FACTS, Ma’am 
•  FAcility for Climate 

AssessmenTS (FACTS) 
–  http://www.esrl.noaa.gov/

psd/repository/alias/facts 
•  A new NOAA facility for 

assessment of recent 
weather and climate 
events 

•  Provides access to and 
analysis of climate model 
output 

•  Based on RAMADDA 
–  Designed to be portable 

Attribution of Weather and Climate Extremes Workshop 
September 9-11, 2014 



Why do we need FACTS? 
•  Climate  Model  Intercomparison  Projects   

(CMIP3  and  CMIP5)  provide  a  useful  
basis  for  studying  how  extremes  change  
due  to  increasing   greenhouse  gases 

•  However,  they  are  only  of  very   limited  
usefulness  to  study  the  effects  of  real‐
time  evolving  modes  of  natural  variability    
(e.g.  ENSO,   PDO,  AMO)  on  observed  
weather/climate  extremes.  

•  Scientists need to easily share and compare 
datasets. 
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Current FACTS Datasets 
•  AMIP experiments using CAM4 (.94 x 1.25 

degree/L26) and ECHAM5 (T159/L31) 
•  10-20 ensemble members for each 

experiment 
•  Experiments vary one or more of: 

– Greenhouse gases (GHG) 
– Sea Surface Temperature (SST) 
– Sea Ice (SIC) 
– Ozone (O3) 

•  All runs cover 1979-”present” 
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Input Forcing Sources 
•  Greenhouse Gases (GHG) 

– CMIP5 recommended values (Meinshausen, et 
al) 

•  SST and Sea Ice 
– Derived from CAM dataset (Hurrell, et al) 

•  Ozone 
– ECHAM5: Based on data from the AC&C/SPARC 

ozone database 
– CAM4: CAM-Chem (Lamarque, et al) 

•  Aerosols 
– Model dependent 
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Available Datasets 

•  PSD AMIP Experiments 
(monthly) 
–  Observed Radiative 

Forcing (RF) 
–  1880s RF 
–  Climatological Sea Ice & 

Polar SST 
–  Climatological RF 
–  Climatological Ozone 
–  SST EOF 1 
–  SST EOF 1&2 
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EOF Experiment Forcing 
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Available Datasets 

•  Reanalyses (monthly) 
–  20th Century V2  
–  ERA-Interim  
–  MERRA  
–  NCAR/NCEP R1 
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Variables 

•  Surface:   
–  Temperature (surface, 2m) 
–  Precipitation (total, 

convective, large scale) 
–  Pressure (surface, sea level) 
–  Surface upward latent heat 

flux 
•  Pressure (17 levels) 

–  Temperature 
–  U&V Wind Components 
–  Geopotential Height 
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FACTS Website 
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Search for/Download Data 
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Compare Models 

•  Interactive plotting – Monthly Data 
– Plot single model/experiment/ensemble 

member 
– Compare same model over different time 

periods 
– Compare two different model experiments 
– Compare model experiments and reanalyses 

•  Uses CDO and NCL for analysis and 
plotting 
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Compare Models 
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Examples 

2m Temperature anomalies and 500 hPa heights – 1981-1990 
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Examples 

Which is Which? 

Daily Precipitable Water for December 
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FACTS Documentation 
•  Experiments page lists the 

experiments, the forcings 
used and the number of 
ensembles 
–  Each experiment has a 

detailed page listing the 
input datasets used. 

•  Variables page shows the 
original model variable 
names 
–  Files use CMIP5 variable 

names 
•  File Format  

–  All files use CF Conventions 
–  CMIP5-like naming  
–  netCDF4 w/ compression 
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Examples of Usage 

•  Investigate the effects of sea ice on arctic 
amplification (Perlwitz  et  al.  2013) 
– Sea ice effect limited to lower portion of 

troposphere 
– Small part of overall arctic warming 

•  Inform stakeholders on causes of the 2012 
Missouri River Basin flooding 
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More features coming soon 

•  Additional models and experiments 
•  Time series 
•  Animations 
•  Ensemble analysis 
•  Access to observational datasets 
•  Daily Data 
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What is RAMADDA? 
•  Basis for FACTS website 
•  Repository for Archiving, 

Managing and Accessing 
Diverse Data 

•  Freely available, open source 
publishing platform and 
content management system 
for earth science data 
–  Java-based web system 
–  Supports query, access and 

download of data 
–  Provides facilities for publishing 
–  Plug-in architecture allows 

others to add new functionality. 
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PSD RAMADDA Server 

•  NOAA/ESRL/PSD 
Climate Data 
Repository 
–  Access to climate-

related gridded data 
–  Home of the FACTS 

website for climate 
attribution 

–  Publishing platform for 
PSD climate 
assessments 
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Publishing Platform 

•  The RAMADDA wiki 
facility can be used to 
publish climate 
assessments 
–  Allows integration of 

images, maps, data 
access 

–  Example – 
June 2012 Colorado 
Heat Wave 
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RAMADDA Features   

•  Easy to install, runs on most machines, 
even your laptop 

•  Supports access to and services for 
climate data 
– FACTS code available as a plugin 

•  Publishing facilities allow rapid creation of 
rich content that includes both the analysis 
and access to the underlying data without 
knowing much about web page creation. 
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Example RAMADDA Servers 

•  China Meteorological 
Administration – 
Chengdu 
–  Store weather 

information and maps 
of current weather 

–  Maps generated by 
IDV accessed outside 
RAMADDA on 
public site  

–  Uses language 
translation facility 
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Example RAMADDA Servers 
•  African Adaptation 

Program 
–  Designed to assist 20 

countries across Africa to 
incorporate climate change 
risks and opportunities into 
their national development 
processes 

–  Used RAMADDA to 
facilitate access to climate 
data and share climate 
related materials.  

–  Program concluded in 
June, 2012, but servers are 
still running. 
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Summary 

•  NOAA’s FACTS repository provides freely 
available climate model experiment output 
for use in climate assessments 

•  The underlying RAMADDA framework can 
be implemented at other sites to provide a 
similar interface to other model 
experiments (e.g. CMIP5, CFSR) 
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More Information 

•  FACTS website 
– http://www.esrl.noaa.gov/psd/repository/alias/

facts 
•  RAMADDA web site with examples: 

– http://ramadda.org 
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