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Some challenges in the  
post-processing of precipitation 
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The	  heavy	  precipita6on	  events	  that	  users	  care	  the	  most	  about	  can	  be	  uncommon,	  	  
and	  a	  short	  6me	  series	  of	  past	  forecasts	  may	  not	  provide	  useful	  training	  data.	  
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Reforecasts 
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and Hamill et al., Bull. Amer. Meteor. Soc., 94, 1553-1565. 
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•  In our experience, sample size 
matters as much or more than the 
post-processing method.  

•  Reforecasts: numerical simulations of 
the past weather (or climate) using 
the same forecast model and 
assimilation system that (ideally) is 
used operationally.   
!  Common with climate, uncommon with 

weather models. 
•  We’ve now generated two reforecasts 

for the NCEP GEFS system, including 
with the currently operational model 
version.  Working with NWS on a third, 
including a new reanalysis. 
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Accessing  
reforecast  

data 
•  We’ve made it easy 

for users to access 
the 200 TB of data on 
disk and ~ 1 PB on 
tape. 

•  99 variables 
available from disk, 
including mandatory 
level data and many 
surface fields, as 
shown. 

•  Produces netCDF 
files. 

•  Also: direct ftp 
access to allow users 
to download the raw 
grib files. 
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Development of techniques for post-processing  
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Ref: Hamill et al., 2015, Mon. Wea. Rev., conditionally accepted.  Available    
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We	  have	  developed	  post-‐
processing	  techniques	  that	  
drama6cally	  improve	  upon	  
the	  skill	  of	  the	  raw	  forecast	  
guidance.	  	  These	  techniques	  
include	  analog	  and	  
distribu6on-‐fiRng	  techniques	  
(see	  also	  Michael	  Scheuerer	  
poster).	  
	  
We	  are	  also	  working	  with	  
NWS	  on	  mul6-‐model	  post-‐
processing	  for	  the	  “Na6onal	  
Blend	  of	  Models”	  project.	  

verifica6on	  of	  1/8th	  
degree	  precipita6on	  
forecasts	  over	  CONUS,	  

2002-‐2013	  

b	  

here.	  
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Post-processed guidance is highly reliable 
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The	  post-‐processed	  guidance	  
that	  we	  generate	  is	  very	  highly	  
reliable,	  making	  it	  suitable	  for	  
use	  in	  decision-‐making.	  
	  
The	  high-‐end	  unreliability	  at	  
leJ	  is	  simply	  due	  to	  small	  
sample	  size;	  those	  high	  
probabili6es	  are	  issued	  very	  
rarely.	  
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Doing the best possible with  
short training data sets 
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POP	  =	  probability	  of	  (nonzero)	  
precipita6on.	  
	  
For	  mul6-‐model	  ensemble	  
data,	  we	  explored	  whether	  we	  could	  
improve	  on	  the	  technique	  with	  two	  
simple	  procedures,	  a	  sta6s6cal	  
downscaling	  and	  a	  CDF	  (cumula6ve	  
distribu6on	  func6on)-‐based	  bias	  
correc6on,	  also	  known	  as	  “quan6le	  
mapping.”	  	  
	  
This	  technique	  will	  be	  used	  to	  populate	  
the	  opera6onal	  NWS	  Na6onal	  Digital	  
Forecast	  Database	  via	  the	  “Na6onal	  
Blend	  of	  Models”	  project.	  
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Summary and conclusions 
•  We have built strong collaborations with NWS partners 

on the generation of reforecasts for post-processing. 
!  CPC, OHD, WPC, MDL are now advocates for operationalizing 

weather reforecasts. 
!  At the 2014 NCEP Production Suite Review, Hendrik Tolman 

indicated that EMC plans to regularly generate reanalyses/
reforecasts. 

•  PSD is joined at the hip with NWS on ensemble and 
post-processing technique development. 
!  Example:  I am NWS post-processing team lead for National 

Blend of Models Project and team lead for NWS Next-
Generation Global Prediction System ensemble and post-
processing teams. 
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