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This activity commenced about April 1, 2007. 
Progress

In search of improved automated methods for correcting biases in NWP forecasts, we focused first on precipitation forecasts from the NAEFS ensemble.  We seek to correct each individual member of the NAEFS ensemble for statistical agreement with a new precipitation climatology now under development at NCEP.
We began by conceiving and evaluating a new variable we called pseudo precipitation. It is currently conceived as a piecewise continuous function with values greater than zero exactly equal to precipitation amount, otherwise equal to the vertical integral of vapor saturation excess.  This integrated quantity, which is conceptually similar to precipitable water, has the same unit (length) as precipitation.  It is always negative, with the largest (absolute) values seen in the subtropical deserts.  When combined with gridded precipitation, a histogram of the pseudo precipitation field resembles a Gaussian distribution.  Over the continental scale, and time increments down to at least three hours, we have shown this quantity to be fairly smooth in space and time.
Plans for FY08
Task 1:  Develop observation and model climatologies of pseudo precipitation, first for the CONUS domain.  For the observation climatology we will use the NCAR/NCEP reanalysis to compute the vertical integration of vapor along with a gridded 6-h precipitation analysis to be determined.  The methods to produce the model climatology will be developed using an archive of the GFS model, although they should be applicable to SREF or NAEFS.  All datasets are to be maintained and processed at NCEP.
For the purposes of Bayesian processing, we plan to model the distribution of pseudo precipitation with separate basis functions for the positive and negative portions of the distribution.

Task 2:  Apply Roman’s software for selecting basis functions to climatologies developed under Task 1.
The goal of this work is to bias-correct ensemble members, leading to an ensemble whose mean forecast values have no bias and a natural distribution of precipitation forecasts.

Task 3:  Use histogram matching to map observations of pseudo precipitation to forecasts.
NCEP is required to provide objective guidance for the CONUS on the NDFD grid, or a grid of similar resolution in space, at 1-h resolution in time, computed from ensemble prediction systems that are much coarser in both space and time.  Development activities to accomplish such downscaling will focus initially on precipitation, although the methods should be extensible to temperature, wind, humidity, and other base variables.

Task 4:  Develop climatology for every RTMA gridpoint, based on maximum resolution precipitation grids, presumably CMORPH or follow-on product.  Investigate additional predictors from ensembles to discriminate stratiform (smooth) from convective (patchy) precipitation.

Task 5:  Apply these methods for other variables using RTMA for observations.

