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MEMORANDUM FOR:   NCEP Model Implementation Scientific Review Team

FROM: 		    Steven Earle, Acting Production Analyst Team Lead
			    Production Management Branch, NCEP Central Operations

SUBJECT:	Proposed Implementation of Global Data Assimilation System v5.0.0 and Global Forecast System v12.0.0

The Environmental Modeling Center (EMC) has proposed implementation of the Global Data Assimilation System (GDAS) v5.0.0 and Global Forecast System (GFS) v12.0.0.

Changes and associated expected benefits of the GDAS/GFS model upgrade include:

Changes to dynamics
1. Semi-Lagrangian dynamics replaces Eulerian dynamics. Horizontal resolution is increased from about 23 km to 13 km to improve overall forecast guidance
2. High resolution will be run to 10 days to improve mid-range forecast guidance for days 8-10
Assimilation additions and enhancements:
1. Add METOP-B (Europeans GPS) and improve assimilation of all GPS data
2. Add SSM/IS UPP LAS data
3. Update the Community Radiative Transfer Model (CRTM v2.1.3), improving the analysis, especially in the southern oceans
4. New bias correction to radiance
5. Assimilate hourly GOES and EUMETSAT atmospheric motion vectors
6. Increase model resolution from 55 km to 35 km for the ENKF GSI ensemble
7. Improved flow dependent observation increments due to stochastic physics
Bottom boundary condition upgrades to provide:
1. Increased resolution of topography
2. Improve initial snow cover and snow depth
3. Use of high resolution and daily SST and sea ice analyses
Model Physics upgrades to provide:
1. Improved cloud-radiation interaction
2. Improved precipitation skill scores
3. Reduce low wind bias at high velocities
4. Improved snow depth forecast, snow water content, precipitation type forecasts and surface snow budget.
5. Reduced soil moisture bias
6. Reduce near-surface forecast errors in wind speed, 2-m temperature, dew point and specific humidity; improved diurnal cycle of model PBL.
	Post-processing changes and additions
1. Precipitation accumulation bucket changes from 12 hours to 6 hours for days 8 through 10; consistent with precipitation accumulation over high-resolution forecast lead times
2. New fields:
a. Frozen precipitation fraction
b. Ozone added at 150, 200, 250, 300, 350, and 400 hPa.
c. 2-m dew point
d. Instantaneous precipitation type
e. Add membrane sea-level pressure in GDAS output

Please note that the GFS product delivery time along with some downstream applications will be delayed. See TIN for more details on expected delays (will be available soon):

http://www.nws.noaa.gov/os/notif.htm

Real time parallel data:

At this time, a consistent parallel feed of gridded data is available at:

HTTP:
http://www.ftp.ncep.noaa.gov/data/nccf/com/gfs/para/gfs.YYYYMMDDCC
http://www.ftp.ncep.noaa.gov/data/nccf/com/gfs/para/gdas.YYYYMMDD


FTP:
ftp://ftp.ncep.noaa.gov/pub/data/nccf/com/gfs/para/gfs.YYYYMMDDCC
ftp://ftp.ncep.noaa.gov/pub/data/nccf/com/gfs/para/gdas.YYYYMMDD
where YYYYMMDDCC is the year, month, day, cycle.

NOMADS:
http://nomads.ncep.noaa.gov/

Graphical imagery from the parallel runs will be available on the evaluation version of the Model Analysis and Guidance page at:
http://mageval.ncep.noaa.gov

**Please note, the real-time parallel GFS will run on the backup supercomputer and will not run on at least four days during the evaluation due to scheduled maintenance on the system. The GDAS will continue to run throughout the maintenance periods.

Request for Evaluation

The Weather Prediction Center (WPC), Aviation Weather Center (AWC), Storm Prediction Center (SPC), National Hurricane Center (NHC), Ocean Prediction Center (OPC), Office of Hydrologic Development (OHD) and Climate Prediction Center (CPC) are listed as being primarily responsible for this evaluation.  All other Service Centers, government agencies, or private companies not listed above are optional.  

The evaluation period will start at 12Z on Thursday, November 6, 2014 and run through December 9, 2014.  Participants need to complete the attached “Model Implementation Subjective Evaluation Report” form and return it to steven.earle@noaa.gov  no later than December 11, 2014.  Please indicate the overall performance of the product, with any additional comments on specific cases with noteworthy positive or negative performance.  Please note that NCO requires evaluators to specifically address the benefits applicable to their organization stated in the attached form as to whether those benefits were observed or not.  Any feedback you wish to provide during the evaluation period should be emailed to steven.earle@noaa.gov.

A final coordination teleconference will be scheduled to review the evaluation and address any outstanding issues. Based on the outcome of that teleconference, EMC, and NCO will prepare a recommendation for the NCEP Director.  This teleconference has not yet been scheduled.  

Points of Contact
Steven.Earle@noaa.gov (NCO)
Mark.Iredell@noaa.gov (EMC)

Reference
http://www.emc.ncep.noaa.gov/gmb/wd23ja/SLG1534/GFS_implementation_Q1FY15_review_v3.pptx



Model Implementation Subjective Evaluation Report


Scientific Review Team Member: ________________________________________

Region/Service Center/Company Representing: _______________________

Proposed Change: Global Data Assimilation System v5.0.0 and Global Forecast System v12.0.0.

Model Developer: Russ Treadon (EMC); Fanglin Yang (EMC)

Real-Time Parallel Runs:

General comments: _____________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________




Evaluation of expected benefits:

Please respond to the following questions and note if they are beneficial to you

1.  Is the horizontal resolution increase to 13 km beneficial to your organization? Does the increased resolution provide significant improvement to the current model forecasts? Do you see overall improvement in smaller scale forecast guidance, e.g., precipitation band, meso-scale storm orientation, and other small scale phenomena definition? For CPC, does the higher resolution out to day 10 benefit your 6-10 day outlook?  

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

2.  Is the forecast of wind speed in the troposphere significantly improved, especially for high wind speed at the jet level?

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________


3.  Is the forecast of hurricane track and intensity significantly improved in the Atlantic, Eastern Pacific and Western Pacific basins?
	 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________


4.  Major changes were made to data assimilation techniques in the Southern Hemisphere.  Do you observe significant forecast improvement in the Southern Hemisphere?
	 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________


5.  Is the forecast precipitation skill showing a significant improvement?
	 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________


6.  Does the use of a new initial snow field have an improvement in initial snow cover and snow depth?
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

7.  The proposed GFS makes changes to the land surface model. Based on this, has the soil moisture bias seen with the current GFS been reduced? Is there an improvement in wind speed, 2-m temperature, dew point and specific humidity as a result of modification to the surface roughness and other surface characteristics?
	 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

8.  Are the following new parameters useful to your organization; precipitation accumulation bucket changes from 12 hours to 6 hours for days 8 through 10, ozone added at new pressure levels, 2-m dew point, apparent temperature, frozen precipitation fraction and instantaneous precipitation types? If so, which ones.
	 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________


Recommendation:

Implement as proposed ___			Reevaluate after changes ____

Do not implement ___
