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FROM  RTH WASHINGTON DATA MANAGEMENT

SUBJECT   NOTICE OF INTENT TO CHANGE NCEP SHORT RANGE ENSEMBLE FORECAST SYSTEM (SREF)

ADDITIONAL INFORMATION ABOUT THESE CHANGES WILL BE PROVIDED

AS IT BECOMES AVAILABLE.

Brief Description of Changes:

· Addition of 5 Eta members with Kain-Fritsch convection (Eta-KF) to the 10 member 48 km SREF with updated SREF postprocessor (15 members total).

· Use of Grib extensions for ensemble probabilistic output file.

- Provision of additional Grib outputs from 10 individual Eta model members 

- Provision of additional Grib outputs from 5 individual RSM model members

- Provision of Bufr soundings for individual Eta model members

The Technical Procedures Bulletin describing these and future changes to be implemented in the Fall, 2003 will be found at: http://wwwt.emc.ncep.noaa.gov/mmb/SREF-Docs 

Reasons for Changes:

· Additional Eta-KF members

The SREF system was  developed to provide  a multi-regional model, short-range (0-3 days) ensemble prediction system to provide operationally relevant and useful guidance on the probability distribution of weather elements or events.  The probabilistic information provided by SREF will help meet the NWS FY05 strategic goal of providing probabilistic gridded products to the NWS/WFOs, service centers and other users.  

In April, 2001, NCEP began routine production and evaluation of a  regional model based ensemble system and product suite (Du, et al., 2003).   The initial system consisted of: 5 Eta (With Betts-Miller-Janic Convective parameterization plus 5 RSM multi-model members (10 members total) at 48km horizontal resolution.  SREF is  run twice per day (09z and 21z) to 63hr and output available every 3h with regional bred initial state perturbations.

Previous studies have shown the importance of mult-physics ensemble forecasts to improve a SREF  diversity (Stensrud, et al.,2000).  This implementation incorporates an additional 5 Eta members with  a different convective parameterization (Kain-Fritsch) to improve system diversity and forecast spread information, especially for quantatitative precipitation forecasts.  SREF currently uses a version of Eta  implemented operationally in June, 2002 (See NCEP/TPB, Rogers, et al., 2001): http://www.emc.ncep.noaa.gov/mmb/mmbpll/eta12tpb/ or Lin , et al, (2001), Ferrier, et al, (2002))  A list of Eta changes are available at: http://www.emc.ncep.noaa.gov/mmb/research/eta.log.html.  Preliminary results have shown that the addition of the Eta-KF members  provide more accuracy mean forecasts as well as ensemble diversity and forecast spread to the SREF  (See description of testing and statistical summaries, below).

- Model products:

Responding to frequent requests for  output of additional gridded products from the Eta and RSM members, additional output fields will be added to the following output grids on a 3-hourly basis out to 63 h: 

-  40-km Lambert conformal grid over the CONUS (Grid 212).

Contingent upon available resources on the NCEP  server, these grids will be accessible via anonymous ftp from this server. There are currently no SREF model outputs available on AWIPS.

Graphical plots of various  SREF products from the combined 15 member 48 km system can be found at:  http://wwwt.emc.ncep.noaa.gov/mmb/SREF/SREF.html
Grib outputs of the 48 km SREF mean, spread  and probabilistic output  will be  found at:

ftp://ftpprd.ncep.noaa.gov/pub/data/nccf/com/sref/prod/

Buf outputs of individual Eta members from the SREF 48 km system will be found at :
ftp://ftpprd.ncep.noaa.gov/pub/data/nccf/com/sref/prod/

The SREF system uses the Eta model product generator as of June, 2002.  Specific upgrades to model products are described below:

- Use of Grib extensions for combined probabilistic outputs

To improve output standardization, the grib information of all SREF ensemble combined products (mean, spread and probabilistic fields) are being corrected to follow the NCEP standard for ensemble extensions.   All probabilistic products will be contained in one file , rather than 5 as previously done.  A list of mean, spread and probabilistic products are available at :  http://wwwt.emc.ncep.noaa.gov/mmb/SREF-Docs/

· Additional Grib outputs for individual members

At the request of NWS field forecasters and NCEP service centers, additional Grib outputs from each SREF Eta and RSM member and combined mean, spread and probabilistic products  were added to the SREF Grib files.  For Eta, additional cloud and convective fields were added. For RSM, additional convective fields and  2 m dew point temperature are added.  In addition, the number of pressure levels are increased from 20 to 40 ( 25 mb intervals from 1000 mb to 25 mb).

The ability to output additional output fields from the cloud grid-scale parameterization  has been included in this implementation,   including mixing ratio of rain and snow on pressure and model levels, cloud top and bottom pressures of grid-scale and convective (both deep and shallow) clouds, and liquid volumetric soil moisture. Updated on-line inventories of output grids  from individual members are available for Eta at:

http://www.nco.ncep.noaa.gov/pmb/products/eta/

***: Need a list of fields in  Individual  RSM MEMBERS Grib files.

Future implementations of AWIPS will carry SREF products.  Currently SREF graphical  products are  available at the NCEP SREF  web page and Gridded data are available on the  NCEP ftp site. 

· Eta member Bufr outputs

At the request of NWS field forecasters and NCEP service centers,  BUFR sounding output for individual Eta SREF members are created and will be available at:

ftp://ftpprd.ncep.noaa.gov/pub/data/nccf/com/sref/prod/

A list of outputs from  Eta member Bufr soundings are available at: http://www.nws.noaa.gov/om/ord/iob/NOAAPORT/resources/noaaport_links.shtml

Schedule for change:

Final testing : Ongoing since  September 2002

Expected implementation : September2003

Description of testing:

Most of the individual components of this change package were tested using EMC's and NCO 48-km SREF  parallel system; details of this individual tests can be found on the EMC parallel web page.  Since  September 2002 the full package of changes has been undergoing real-time testing at 48-km resolution. The description and evolution of this parallel test is documented on the EMC SREF reference web page at http://wwwt.emc.ncep.noaa.gov/mmb/SREF-Docs 

Statistical summaries:

· Averaged time series of  operational and parallel SREF forecasts vs observations (precipitation, MSLP, 850 mb wind, temperature, and RH, 500 mb height and 250 mb wind) verification statistics for Sept. 2002 can be found in the  paper by Du, et al. (2003) at:  http://wwwt.emc.ncep.noaa.gov/mmb/SREF/srefWMO_2003.pdf
· In addition, SREF forecasts are compared to the operational Eta-12  for Sept. 2002 in Du, et al. (2003).

Anticipated impact of forecasts:

Based on both the daily observations of forecasts and the objective verification statistics, the changes described above will lead to  improvements in  member forecasts described by Du , et al. 2003. 

During September 2002, increase in mean forecast accuracy and improved spread variance was observed in surface and upper level field.  Improved spread was also observed in the precipitation forecasts.   Therefore this change was included in the SREF-48 km system change package, because it is expected to improve model performance over all seasons.

Field evaluation:

Datasets and webpages were available for download and review,respectively. 

Points of Contact:

-

Jun.Du@noaa.gov      301-763-8000 ext ????

Jeff.McQueen@noaa.gov     301-763-8000 ext 7226

Geoff.DiMego@noaa.gov     301-763-8000 ext 7221

Approvals:

NCEP                        EMC                     NCO

Director:                   Director:               Director:

Date:                       Date:                   Date:

Future changes:

Testing of implementation of  increased physics diversity and/or higher resolution in the NCEP SREF system as well as improved ensemble products are planned for the winter of 2003-2004.  Basic SREF outputs are anticipated to be available in AWIPS in FY04.
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