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NCEP Unified Forecast System: High-
Resolution Global, Regional and Hurricane 
Modeling Capabilities using FV3 Dynamic Core 
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Outline

FV3 Dynamic Core: Central component for NOAA’s Next Gen. Prediction 
Systems

Progress on FV3GFS and FV3GDAS Developments and Results from Real-Time 
Experiments

Role of Community Engagement in the development of NOAA’s Strategic 
Implementation Plan (0-3 years) and Roadmap (0-10 years)

FV3GEFS: Next Generation Global Ensemble System with extended predictions 
to Weeks 3&4

Dynamic Core for Regional Convective Allowing Modeling Applications and 
moving nests for hurricanes
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Strategic Implementation Plan for Unified Modeling
Strategic Vision for Evolution of NGGPS to a National Unified Modeling System

o Unified Modeling based on FV3 – Short term implementation plans through FY20
o Evidence based decision making process;  Community engagement from the beginning
o Working groups met at NCWCP during April and August to draft SIP Draft V1, first draft developed
o EMC has developed internal 3-year Development and Implementation Plan largely drawing from SIP
oPlan Leading to more detailed Strategic Plan and Road Map being developed by NWS STI in 
collaboration with partners & community
oImproved hurricane forecasts are front and foremost of the objectives of Unified Modeling 
implementation at NCEP.  HFIP and NGGPS play a major role in carrying these plans forward.

oGovernance
oSystem architecture
oInfrastructure
oDynamics and Nesting (including 
hurricanes)
oModel physics

oData assimilation
oEnsembles
oPost Processing
oVerification & Validation
oConvective allowing models

https://docs.google.com/a/noaa.gov/document/d/16nI7stkDWIyuqCEHkNCYIB58Ms2Ld91_HalskGhd5jk/edit?usp=sharing
https://docs.google.com/a/noaa.gov/document/d/12nQi7wTMDmHBnHZGgNgxoi3AkqAWvGpYwMFXccnQZhM/edit?usp=sharing


Achieving thunderstorm-resolving resolution “TODAY” in a 
unified meso-global prediction system

1) Grid stretching (smooth variation of grid spacing)

1) 2-way nesting (Harris and Lin 2014)
FV3 is uniquely suitable for 2-way nesting, due to the application of two-time-level Finite-
Volume transport scheme

2) Optimal combination of the “stretching” and “nesting”

Example: 

~ 3 km 
without the 
nest (black) 
~ 1 km with a 
2-way nest 
(red)



HFIP Annual Meeting, Miami, FL; November 8-9 2017 5

Environmental Modeling Center
Director (SES) Michael Farrar

Deputy Director  (GS-15) Michael Ek

Mesoscale Modeling 
Branch
(GS-15)

Derber (Acting)

Global Climate and 
Weather Modeling  

Branch       

(GS-15)

Tallapragada

Data Assimilation Group 
(GS-15)
Derber

Director’s Staff
Budget, HR, Admin
+ 2 Vacant GS-15s

Marine Modeling and 
Analysis Branch

(GS-14/15)
Arun Chawla

Org Chart: Before April 2017
Environmental Modeling Center (EMC)
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Environmental Modeling Center
Director (SES) Brian Gross

Deputy Dir (GS-15) Michael Ek*

Verification, Post-processing 
and Product Generation 

Branch
Jason Levit (GS-15)

Modeling and Data 
Assimilation Branch

Tallapragada
(GS-15)

Data Assimilation and Quality Control group 
Derber (GS-15)

Model Dynamics and Coupling group 
Chawla (GS-15)

Model Physics group 
Jack Kain (GS-15)

Director’s Staff
Budget, HR, Admin, 

COR, XO

Engineering and 
Implementation 

Branch
Selected, Chawla 
Acting (GS-15)

Org Chart (After April 2017)
Environmental Modeling Center (EMC)
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FV3 GFS DA Timeline

NOW Experimental (beta) 
implementation of 

FV3GFS Initial implementation 
of FV3GFS
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500mb HGT ACC
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Atlantic 2007-2017 GFS TC track error
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24hr 44%
48hr 31%
72hr 20%
96hr 15%

120hr -10%
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Atlantic 2007-2017 GEFS TC track error
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Year

24hr 45%
48hr 40%
72hr 43%
96hr 47%

120hr 41%
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FV3GFS Hurricane Track Errors, July-September 2017
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Proposed Plan for FV3-based GEFS v12  (sub-seasonal ensemble system) 
with reanalysis and reforecast
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Tropical Cyclone Forecasts in FV3

Development of next generation nesting techniques to address the 
tropical cyclone forecast problem within the global model 



Real-time FV3-powered Global Runs
vs. Operational Models

Error in hurricane center location (nm)

Lower
Errors are 

better

Statistics for 2-year period: 2015 & 2016
C768L63 (13-km) for all basins 

Intensity skill is as good as HWRF
(Source: Morris Bender)
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FV3GFS As a Community Model: Version 0 Code Release 05/15/17

Configuration:  NEMS + FV3_CAP + FV3_Dycore + IPDv4 + GFS_Physics
Same model used for Phase-2 dycore comparison with upgrade of physics to Q3FY17 GFS configuration.

Resolution:   C96 (~100km), C384 (25km), C768 (~13km)
Build the model:  On WCOSS, THEIA and Jet, with pre-installed libraries and utilities.
Data: Initial conditions for selected cases, and fixed fields
Release Date: May 15, 2017
Method of Release: VLab GIT; EMC Subversion
Running the model: simple shell script and configuration files
Post Processing:   Fregrid and Remap tools to convert 6-tile model output to global lat-lon

grid with user defined resolution

Next Public Version with Cycled DA capability to be released in January 2018
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NOAA Virtual Lab (VLab) to host FV3GFS Code Release & 
Git to host the repositories
Access FV3GFS Project on 

VLab
https://vlab.ncep.noaa.gov/web/fv3gfs

Code repositories set up on
VLab GIT & EMC Subversion
Community Wiki page, 
Forums and Developers 
Pages on VLab
Case Studies:
Sept. 29, 2016 Hurricane Matthew
Jan. 18, 2016 East Coast Blizzard
Aug. 12, 2016 Louisiana Flooding
Model Resolutions:
C96 (~100km), C382 (~25km) or 
C768 (~13km) • Limited support from EMC to run FV3GFS forecast only experiments on 

WCOSS, Theia and Jet
• Unified Community Research and Operations Workflow (CROW) under 

development
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Transition from SVN to VLAB/git for Code Management 

Vlab and redmine for communication and collaboration

https://vlab.ncep.noaa.gov/group/fv3gfs/home

https://vlab.ncep.noaa.gov/redmine/projects/fv3gfs

Gerrit and Git repositories

ssh://vlab.ncep.noaa.gov:29418/fv3gfs                   workflow

ssh://vlab.ncep.noaa.gov:29418/NEMSfv3gfs fv3 compset

ssh://vlab.ncep.noaa.gov:29418/FV3 FV3 model code

ssh://vlab.ncep.noaa.gov:29418/NEMS NEMS infrastructure

ssh://vlab.ncep.noaa.gov:29418/ProdGSI Prod GSI

https://vlab.ncep.noaa.gov/redmine/projects/comgsi Community GSI

Fully functional

Fully functional

Fully functional

https://vlab.ncep.noaa.gov/group/fv3gfs/home
https://vlab.ncep.noaa.gov/redmine/projects/fv3gfs
https://vlab.ncep.noaa.gov/redmine/projects/comgsi
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Unified Workflow for Research and Operations
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Community Collaborations from NOAA Operations Point of view

Ecosystem 
= collaborative
environment
• Code repo & Reviews

(Bitbucket)

• Issue tracking (JIRA)

• Testing (Bamboo)

• Documentation (Confluence)

• Support (JIRA Helpdesk)

• Governance
• Identify code utility
• Define interfaces
• Specify roles + authorities
• Allocate resources

CMA
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RMSE and activity ACC

(Courtesy of Linus Magnusson, ECMWF)

EC –red
FV3-GFS – green
FV3-EC - blue

Aug 2015 – Aug 2016 (73 cases)
fvGFS with GFS IC – green
fvGFS with  IFS IC - blue
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Questions?

Courtesy: SJ Lin, GFDL

Questions?


	NCEP Unified Forecast System: High-Resolution Global, Regional and Hurricane Modeling Capabilities using FV3 Dynamic Core 
	Slide Number 2
	Strategic Implementation Plan for Unified Modeling
	Achieving thunderstorm-resolving resolution “TODAY” in a unified meso-global prediction system
	Slide Number 5
	Slide Number 6
	Slide Number 7
	FV3 GFS DA Timeline
	500mb HGT ACC
	Atlantic 2007-2017 GFS TC track error
	Atlantic 2007-2017 GEFS TC track error
	FV3GFS Hurricane Track Errors, July-September 2017
	Slide Number 13
	Tropical Cyclone Forecasts in FV3
	Slide Number 15
	FV3GFS As a Community Model: Version 0 Code Release 05/15/17
	NOAA Virtual Lab (VLab) to host FV3GFS Code Release & Git to host the repositories
	Transition from SVN to VLAB/git for Code Management 
	Unified Workflow for Research and Operations
	Community Collaborations from NOAA Operations Point of view
	Aug 2015 – Aug 2016 (73 cases)
	Questions?


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


