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Summary and purpose of document

This document is updating and introducing new regional ensemble products in NCEP operational application.

_______________________________________________________
Action Proposed
The meeting is invited to review the document and consider input to its conclusions and recommendations as appropriate. 
Annex 1: HREF ensemble products

Annex 2: NARRE-TL ensemble based aviation weather products
4 Progress of EPS Implementations
4.2 LAM - EPS: NCEP Short-Range Ensemble Forecast System (SREF) for general weather


(Report by Jun Du, Geoff Dimego and Yuejian Zhu)

4.2.1 History  

     Current NCEP Short Range Ensemble Forecast (SREF) system, was implemented in 2000 and officially declared as operational system in May 2001 (the first operational LAM-EPS in the world at that time) as a 10-member Eta (with BMJ convective scheme)/RSM based multi-model regional ensemble prediction system (Du and Tracton 2001). A different version of Eta and two versions (NMM and ARW) of WRF (Weather Research and Forecasting) Model are added into the system in 2003 (Du et al. 2003) and 2005 (Du et al. 2006), respectively. Currently (Du et al. 2009), SREF has 21 members. Model related uncertainty is represented by different versions of each model based on the cumulus parameterization schemes (Eta and RSM), micro-physics schemes (RSM), and numerical core structures (NMM and ARW). The perturbations in the initial conditions are generated by regional breeding. All member forecasts are integrated four times daily at horizontal resolution of 32 to 35km, up to 87 hours with output every hour to 39hr and every 3 hour to 87hr.  It covers the continental U.S., Alaska and Hawaii regions. 

4.2.2 Up-coming Changes in Configuration (Spring 2012)

     The configuration of SREF will be changed in the coming implementation in spring 2012. The detail changes can be seen from the following table:

I. Model Change:

a. 4-model system becomes 3-model system (adding new model NMMB and getting rid of old models Eta and RSM)

b. Model’s horizontal resolution increases from 32km to 16km

II. IC Diversity Improvement:

a. Use more diversity of control analyses: from 2 to 3

b. Improve IC perturbation by blending larger-scale ETR (Wei et al. 2008) and smaller-scale BV (Toth and Kalnay 1997)
c. Change 2-D mask to 3-D mask to control IC perturbation vertically

III. Physics Diversity Improvement:

a. More diversity by adding wide range of various physics schemes and possibly adding stochastic parameterization physics scheme, too.

IV. Ensemble Product Improvement:

a. Precipitation bias correction (probability-matching method, Ebert 2001 and 2004)

b. Clustering (Tracton 1995, personal communication; Alhamed  et al. 2002) 

c. Statistical downscaling to 2.5km by using high resolution RTMA (Cui et al. 2012)
d. Many new ensemble products including Max/Min temperature, 10-25-50-75-90% probabilistic forecasts, best/worst member and associated weighted mean (Du and Zhou 2011), extreme weather probability as well as wind, energy, fire weather and convection-specific probabilistic products (Bright et al. 2005, 2006 and 2009).
4.2.3 (New) High-Resolution Ensemble Forecast (HREF) for high-impact weather

      HREF is a dynamically downscaled 5km 44-member ensemble for high-impact weather forecasts such as heavy precipitation, which was operationally implemented in April 2011. It is based on the dual-resolution hybrid ensemble approach (Du 2004) by applying forecast variance from 32km SREF to two 5km WRF-based single forecasts. The ensemble products derived from the HREF are listed in the following two tables for 7 surface and 7 upper air variables, respectively. It covers continental U.S. and Alaska regions and has hourly output to 48 hours.

4.2.4 (New) North American Rapid Refresh Ensemble – Time Lagged (NARRE-TL) for aviation weather

      This is a 10-member time-lagged ensemble (Hoffman and Kalnay, 1983) based on two 12km-regional models (Rapid Refresh/RR and North American Meso/NAM). It’s updated every hour (24 cycles per day) to a forecast length of 12 hours tailed to aviation weather forecasts. It is planned to be operationally implemented later this year (December 2011). Aviation ensemble products derived from the NARRE-TL are listed in the following table. It covers the continental U.S. and Alaska regions. 
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