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Next GEFS (V11.0.0) configuration 
ÅModel 
ïCurrent: GFS Euler model (V9.0.1) 
ïPlan: GFS Semi-Lagrangian model (V10.0.0) 

Å Horizontal resolution 
ïCurrent:  T254 (~55km) for 0-192 hours, T190 (~73km) for 192-384 hours  
ïPlan: TL574 (~33km) for 0-192 hours, TL382(~55km) for 192-384 hours 

Å Vertical resolution 
ïCurrent: L42 hybrid levels 
ïPlan: L64 hybrid levels to match with GFS and DA 

Å Computation cost: 
ïCurrent: 84 nodes (+ post process) for 55 minutes 
ïPlan: 300 nodes (first 35 minutes), 250 nodes (2nd 30 minutes) 

ÅOutput: 
ïCurrent: every 6-hr for 1*1 degree pgrb files 
ïPlan: every 3-hr for 0.5*0.5 degree pgrb files 

Å Schedule: 
ïFeb. 2015 ς deliver codes/scripts to NCO 
ïApr. 2015 ς implementation (WCOSS-phase II) 



Version Implem

entation  

Initial 

uncertainty  

TS 

relocation 

Model 

uncertainty 

Resolution  Forecast 

length  

Ensemble 

members  

Daily 

frequency  

V1.0 1992.12 BV None None T62L18 12 2 00UTC 

V2.0 1994.3 T62L18 16 10(00UTC) 

4(12UTC) 

00,12UTC 

V3.0 2000.6 T126L28(0-2.5) 

T62L28(2.5-16) 

10 

V4.0 2001.1 T126(0-3.5) 

T62L28(3.5-16) 

V5.0 2004.3 T126L28(0-7.5) 

T62L28(7.5-16) 

00,06,12, 

18UTC 

V6.0 2005.8 TSR 

 

T126L28 

V7.0 2006.5 BV- ETR 14 

V8.0 2007.3 20 

V9.0 2010.2 STTP 

 

T190L28 

V10.0 2012.2 T254L42 (0-8) 

T190L42 (8-16) 

V11.0 2015.04 EnKF (f06) TL574L64 (0-8) 

TL382L64 (8-16) 

Evolution of NCEP GEFS configuration (versions) 



Next GEFS Sciences 
ÅInitial perturbations 

ïBase: EnKF 6hr forecast 
ÅTS relocation  

ÅCentralization 

ÅStochastic perturbations 

ïTune STTP amplitude for model change and initial 
perturbation changes 

ïTurn off stochastic perturbations for surface pressure 
in STTP 

ÅExpectations 

ïImprove hurricane track forecast 

ïImprove probabilistic forecast guidance 

ïImprove predictability of HIW and extreme weather 
event 4 



GEFS (V11.0.0) Upgrade (Q3FY15) 
Project Status as of 11/30/2014 

Issues/Risks 

Issues:  N/A 

 

Risks:  

 

Mitigation:  

Finances 

Scheduling G Project Information and Highlights  

Associated Costs: 

 

 

 

Funding Sources: EMC Base:     NCO Base:  

              Management Attention Required                    Potential Management Attention Needed                 On Target G R Y 

G 

Lead: Yuejian Zhu, EMC, Becky Cosgrove, NCO 

Scope: 
Å Latest GFS model (SLG version with improved physics). 

Å Configurations: T574L64 and T382L64 out to 384 hours   

Å 0-192hr - T574 (T382 for physics ï 33-35km 

Å 192-384hr ï T382 (T254 for physics) ï 51-54km 

Å L64 ï the same vertical resolution as EnKF, GFS 

Å Initial perturbations 

Å EnkF 6h forecast with improved TS relocation and centralization 

Å Stochastic physics 

Å Tuning parameters for STTP to upgrade GFS model 

Å Turn off stochastic perturbation of log surface pressure 

Å Forecast data output 

Å All GRIB II format  

Å 0.5degree data for pgb files 

Å 3 hourly output frequency (out to 192 hours) 

Expected Benefits:  

- Improve TS track forecast  

- Increase probabilistic forecast skill 

- Improve predictability of HIW and extreme weather event 

 

 

 

G 

Milestone (NCEP) Date Status 

EMC testing complete/ EMC CCB 

approval 

2/10/2015 

Initial Code Delivery to NCO 2/10/2015 

Technical Information Notice Issued 2/15/2015 

Initial Test Complete   

CCB approve parallel data feed   

IT testing begins   

IT testing ends   

Parallel testing begun in NCO   (Code 

Frozen) 

03/01/2015 

Real-Time Evaluation Ends 04/01/2015 

Management Briefing   

Implementation 

G 

Current: ~100 nodes ï 60 minutes 

Future ~300 nodes ï 60 minutes 



GEFS legacy forecast 
ÅNext GEFS implementation will be scheduled for WCOSS 

phase II (Q2FY15) 
ïNCO will continue to run current operational GEFS (with BV-ETR 

cycling every 6 hours, but 00UTC forecast only) for one year 
ÅCurrent: 21 members, 00, 06, 12, 18UTC 

ÅFuture: 21 members, 00UTC 

ïTiming for legacy data delivery 
ÅCurrent: +4:50  

ÅFuture: +4:50 to +8:00, depending on NCO resource analysis 

ïData directory for access (NCEP ftp, under discussion) 
ÅCurrent directory: é/com/gefs/prod/é. 

ÅFuture directory: é/com/gefs_legacy/prod/é. 

ïData names  
ÅWill be the same, but in the different directory 

ïNo statistical bias correction 
ÅRaw ensemble forecast data only 

ÅAny products not identified by OHD, CPC and MDL as required will be 
stopped 

ïAWIPS: 
ÅOnly data from the new GEFS will be made available on 

NOAAPORT/SBN for use in AWIPS 



Limited Reforecast (retrospective) 
ÅThere is no plan for real time GEFS reforecast for next GEFS 

implementation. 

ÅBased on communications with WPC, CPC, SPC, OHD, MDL and 
other users. EMC will provide: 
ï2-years retrospective runs (00UTC and 12UTC)  

ÅFrom May 15 2013  to the time of implementation (nearly 2 years) 

ÅExpect to be available: Mid of March 2015 

ÅNearly 70% has been done, NCO is helping to run part of them 

ï18 years ensemble control only reforecast 
ÅYear 1995-2012 

Å00UTC and every other day 

ÅForecasts has been finished, OHD has received the data 

ïAll data will be saved in HPSS tapes 
ÅCurrently, no public ftp access, but NCEP service centers could access through 

WCOSS. 

ÅWill work with NCO to see if we could publish these data: pgrba data at 1.0 
degree, every 6 hours, out to 16 days. 

ÅComputation resource 
ïEMC uses both of the development resource of WCOSS and research 

resource of  R&D (zeus). 

 



Legacy GEFS (00UTC only) (Q2FY15) 
Project Status as of 09/09/2014 

Issues/Risks 

Issues:  N/A 

 

Risks:  

 

Mitigation:  

Finances 

Scheduling G Project Information and Highlights  

Associated Costs: 

 

 

 

Funding Sources: EMC Base:     NCO Base:  

              Management Attention Required                    Potential Management Attention Needed                 On Target G R Y 

G 

Lead: Yuejian Zhu, EMC, Chris Magee, NCO 

Scope: 
Å Continue to run current GEFS (00UTC only ï once per day) 

Å Configurations: T254L42 and T190L42 out to 384 hours   

Å 0-192hr ï T254 ï 33-35km 

Å 192-384hr ï T190 ï 51-54km 

Å L42 ï for all lead times 

Å Initial perturbations 

Å BV-ETR cycling (every 6-hr) with TS relocation 

Å Stochastic physics 

Å Stochastic Total Tendency Perturbation (STTP) 

Å Forecast data delivery 

Å All GRIB II format and raw data only 

Å Data will not be for public access 

Å Expect time to finish < +8hrs (?) 

Å Scripts/codes structures 

Å Will keep current operational structure (not vertical) 

Expected Benefits:  

- Downstream applications 

- OHD (RFCs) and CPC 

 

 

 

G 

Milestone (NCEP) Date Status 

EMC testing complete/ EMC CCB 

approval 

02/10/2015 

Initial Code Delivery to NCO 02/10/2015 

Technical Information Notice Issued 02/15/2015 

Initial Test Complete   

CCB approve parallel data feed   

IT testing begins   

IT testing ends   

Parallel testing begun in NCO   (Code 

Frozen) 

03/01/2015 

Real-Time Evaluation Ends 04/01/2015 

Management Briefing   

Implementation 

G 



Evaluation for next GEFS 

ÅBased on one-year (plus) retrospective runs 
ïUpper atmosphere 

ïNear surface 

ïPrecipitation 

ïHurricane track 

ÅBased on 18 year ensemble control only 
reforecasts 
ïUpper atmosphere 

ïNear surface 



9.25d 9.6d 

77% 

75% 

About 8 hours improvement of skillful forecast 

2% improvement of 7-day 
forecast AC score 



With significant test (bootstrap) 



NH 500hPa height 

RMS error and spread 

CRPS score 
ROC skill score 

Spread is larger 

A little cold bias 



RMS error and spread 

NH 850hPa temperature SH 850hPa temperature 

NH 850hPa zonal wind NH 250hPa zonal wind  

Due to Change 
horizontal resolution 



Big improvement of surface wind for all leads 

North Hemisphere 



Signal is unclear for 2-m temperature 
Against analysis 

North American 



2-meter temperature evaluation against observation  
(6 days ς 144 hrs forecast) 

Ensemble 
mean 

 
Summer 

2013 
 

3 months 

CONUS 
Warm bias ς parallel 
Cold bias - operation 

East of CONUS West of CONUS 



2-meter temperature evaluation against observation  
(6 days ς 144 hrs forecast) 

Ensemble 
mean 

 
Winter-Spring 

2014 
 

4 months 

CONUS 
Cold bias for both 
But para is colder 

East of CONUS West of CONUS 



Precipitation reliability for 12-36hr and greater than 1mm/day 

Summer-Fall 2013 
Six months 



Precipitation reliability for 12-36hr and greater than 1mm/day 

Winter + Spring 2014 



Summer 2012 (1mm/24hr) 

Summer 2012 (5mm/24hr) 



Summer 2012  (1mm/24hr) 

Summer 2012 (5mm/24hr) 



Summer 2013 

Winter 2013-2014 



Summer 2014 

Winter 2014-2015 



Hurricane tracks verification 

ÅLimited cases 
ï00UTC ς 05/15/2012 ς 9/16/2012 

ï00, 06, 12, 18UTC for Sandy period 

ï00UTC ς summer of 2013 

ï12UTC ς party of summer of 2014 

ï00UTC ς summer of 2014 

ÅThree main basins  
ïAtlantic  

ïEast Pacific 

ïWest Pacific 



TC track verification for 2012-2013-2014 (Atlantic) 

         CASES    187         161         129         95           65            47           31          20 


