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MEMORANDUM FOR:   NCEP Model Implementation Scientific Review Team
FROM: 		    Vijay Tallapragada, Branch Chief
Global Climate and Weather Modeling Branch, NCEP Environmental Modeling Center
SUBJECT:	Proposed Implementation of Global Data Assimilation System v.6.2.1 and Global Forecast System v12.2.0
The Environmental Modeling Center (EMC) has proposed implementation of the Global Data Assimilation System (GDAS) v.6.2.1 and Global Forecast System (GFS) v12.2.0.
Changes and associated expected benefits of the GDAS/GFS model upgrade include:
Changes to assimilation
· 4-D hybrid ensemble variational analysis to improve background error and make it more flow-dependent. The ensemble provides an updated estimate of situation dependent background error every hour as it evolves through the assimilation window. This flow dependent statistical estimate is combined with a fixed estimate.  This should produce improved, more consistent analyses and forecasts
· Use ozone cross co-variances
· Reduce tropospheric localization length scales
· Increase ensemble weight
· Remove additive error inflation

Changes to Observations should produce improved analyses and forecasts
               Radiances
· Upgrade to CRTM v2.2.3
· Assimilate all-sky AMSU-A Radiances
· Monitor AVHRR radiances
· Modify thinning/weight in time

                SATWND observation changes
· Assimilate AVHRR winds
· Monitor VIIRS winds

               Aircraft observation changes
· Bias correct aircraft data
· Assimilate aircraft moisture data
               Relocation
· Hourly relocation (7 files) rather than 3-hourly (3 files)
Forecast model
               Convective gravity wave upgrade
· Limits extreme effects
                Tracer adjustment upgrade
· Better water and ozone conservation
               Land surface parameters over cropland and grass land changed 
· reduced warm, dry bias over United States Great Plains in summer
Post processing and products
· Icing Probability
· Bug fix
· Icing Severity
· New field	
· Hourly output through 120-hr forecast period
GFS product delivery time should not be affected.   
TIN to be produced
Real time parallel data:
A consistent parallel feed of gridded data will be made available on paraNOMADS.
Files from the real time parallel and 1 degree files from the retrospectives are on WCOSS.
Graphical imagery from real time parallel data is available on the Model Analysis and Guidance page at:
http://mageval.ncep.noaa.gov 
and can be compared to the operational gfs at:
http://mag.ncep.noaa.gov/
Western Region has a side by side display of the operational and parallel GFS for North America and the North Pacific:
http://ssd.wrh.noaa.gov/gfs/html/
Verification of the real time parallel can be found at: 
http://www.emc.ncep.noaa.gov/gmb/STATS_vsdb/
Near the top on the left is a link labelled Precip QPF.  This will take you a page where you can find verification plots over CONUS for precipitation forecasts by the operational and experimental (GFSX) GFS for a wide range of dates.  If you go to the bottom on the left, there are 2D maps showing the current forecasts from the operational and parallel GFS.  By 00z there is a link to arch.  This will take you to an archive over the past few years for synoptic maps for different regions for the operational and parallel GFS.  Note that the parallel GFS is whatever was running that day.  Only since Nov. 1 2015 have we been running the current GFSX with the land surface correction.  
Another site for precipitation verification is
http://www.emc.ncep.noaa.gov/mmb/ylin/pcpverif/daily/
These sites are subject to the availability of the computers to EMC and may not be up to date every day.
Verification for retrospectives can be found at:
http://www.emc.ncep.noaa.gov/gmb/wd20rt/vsdb/pr4devbs13/
http://www.emc.ncep.noaa.gov/gmb/wd20rt/vsdb/pr4devbs14/
http://www.emc.ncep.noaa.gov/gmb/wd20rt/vsdb/pr4devbs15/
http://www.emc.ncep.noaa.gov/gmb/wd20rt/vsdb/pr4devbw13/
http://www.emc.ncep.noaa.gov/gmb/wd20rt/vsdb/pr4devbw14/
http://www.emc.ncep.noaa.gov/gmb/wd20rt/vsdb/pr4devbw14_before_20150114/
The global branch will plot maps for specific cases from the retrospectives and has solicited specific cases and specific fields to look at.
**Please note, the real-time parallel GFS will run on the backup supercomputer and may be interrupted by computer outages, production switches and lack of 25/7 monitoring and support.
Request for Evaluation
The Weather Prediction Center (WPC), Aviation Weather Center (AWC), Storm Prediction Center (SPC), National Hurricane Center (NHC), Ocean Prediction Center (OPC), 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.  
EMC and NCO are working on designing a new evaluation strategy.  Unlike in the past, scientific evaluation of model upgrades proposed for implementation will be based on much longer period of real-time, and retrospective experiments conducted by EMC and NCO.  The 30-day parallels by NCO will be restricted to IT evaluation and model stability.
The evaluation period for Q3FY16 GFS/GDAS upgrades has begun and run through Feb. 29, 2016.  Participants need to complete the attached “Model Implementation Subjective Evaluation Report” form and return it to Vijay.Tallapragada@noaa.gov  no later than Feb. 20, 2016.  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 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
Vijay.Tallapragada@noaa.gov (EMC)
Glenn.White@noaa.gov (EMC)

 











Model Implementation Subjective Evaluation Report
Scientific Review Team Member: Phil Shafer (Team Lead, GFS MOS)
Region/Service Center/Company Representing: OSTI / MDL
Proposed Change: Global Data Assimilation System v6.2.1 and Global Forecast System v12.2.0.
Model Developer: EMC/GCWMB/Data assimilation team
Please indicate which period your comments are based on.
Evaluation of expected benefits:
Please respond to the following questions if they are relevant to your mission and note if the proposed changes are beneficial to you.
1.  Are the new global data assimilation upgrades beneficial to your organization? Does the new forecast system provide significant improvement to the current model analyses and forecasts?  If so, please specify what the improvements are.  Do you see more continuity between forecasts?

To assess the impact of the model upgrade on the GFS MOS system, MDL applied operational MOS equations to two periods of parallel GFS output: 12/1/14 – 2/25/15 and 7/1/15 – 9/30/15.  For both periods, little to no degradation in MOS forecast errors were seen.  MOS temperatures were biased slightly cool and MOS dewpoints were biased slightly warm relative to operational MOS, but this is expected because the model upgrade reduced the warm/dry bias over the Plains.  We feel these biases are correctable by redeveloping MOS with the full sample of retrospectives that EMC generated.  Forecast continuity was not evaluated by MDL.

2.  Do you see overall improvement in smaller scale forecast guidance, e.g., precipitation band, meso-scale storm orientation, and other small scale phenomena?

Characteristics of precipitation fields were not fully evaluated by MDL.  MOS equations for the probability of precipitation and QPF were redeveloped with the retrospective data (see response to question 6).

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

As with temperature and dewpoint (see response to question 1), no significant difference in skill was seen for 10-m wind speed when operational MOS was applied to parallel GFS output.  Wind speed at jet level was not evaluated.

4.  Is the forecast of hurricane track and intensity significantly improved in the Atlantic and Eastern, Central, Western and Southern Pacific basins?

Hurricane track and intensity were not evaluated by MDL.
5.  Do you observe significant analysis and or forecast improvement in the stratosphere?  Please specify what improvements you observe if any.
Forecasts for the stratosphere were not evaluated by MDL.
6.  Is the forecast precipitation skill showing a significant improvement?
MOS equations for 6-, 12-, 24-h probability of precipitation and 6-, 12-, 24-h QPF were redeveloped with the retrospective data.  The redeveloped MOS system is an improvement over the operational system, especially for short range projections.

7.  The proposed GFS makes changes to the land surface model over grassland and cropland to reduce a warm, dry bias noted in the summer over great plains and other parts of CONUS. Is there an improvement in wind speed, 2-m temperature, dew point, specific humidity and cape?

See responses to questions 1 and 3.  Forecasts of specific humidity and CAPE were not evaluated directly, although they are used as predictors in the MOS system.  

8.  Is the correction to icing probability and addition of icing severity useful to your organization?

Icing probability and icing severity fields were not evaluated by MDL.
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9.  Are days 6-10 and week 2 forecasts improved in the new GFS?  If so, how are they improved?
No significant difference in skill were seen for day 6 and beyond when operational MOS was applied to parallel GFS output.
10. Is hourly output of GFS through 120-hr forecast period going to benefit your organization?  If so, how do you plan to use this high frequency output?
Yes.  Hourly output to 5 days will benefit the National Blend of Models, which will begin producing hourly forecasts (for the short range) in the near future. 
Any other comments: 
MDL recommends implementation.
Recommendation:
Implement as proposed     X			Reevaluate after changes ____
Do not implement ___
