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

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

Experiments
o %

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

a )
Dynamic Core for Regional Convective Allowing Modeling Applications and

moving nests for hurricanes
- /

p
Role of Community Engagement in the development of NOAA'’s Strategic

\Implementation Plan (0-3 years) and Roadmap (0-10 years) .
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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 STl in
collaboration with partners & community

olmproved 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 oData assimilation
oSystem architecture oEnsembles
olnfrastructure oPost Processing

oDynamics and Nesting (including oVerification & Validation
hurricanes) oConvective allowing models
oModel physics
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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" ina
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)




Org Chart: Before April 2017
Environmental Modeling Center (EMC)

Environmental Modeling Center

Director (SES) Michael Farrar __— Director’s Staff
Deputy Director (GS-15) Michael Ek Budget, HR, Admin

+ 2 Vacant GS-15s

Global Climate and Mesoscale Modeling Marine Modeling and

Weather Modeling Branch Analysis Branch
Branch (GS-15) (GS-14/15)
(GS-15) Derber (Acting) Arun Chawla

Data Assimilation Group
(GS-15)

Derber
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Org Chart (After April 2017)

Environmental Modeling Center (EMC)

Environmental Modeling Center
Director (SES) Brian Gross
Deputy Dir (GS-15) Michael Ek*

Director’s Staff
/ BUdget, HR, Admln,

COR, XO

Modeling and Data
Assimilation Branch

Tallapragada
(GS-15)

Verification, Post-processing
and Product Generation
Branch

Jason Levit (GS-15)

Engineering and
Implementation
Branch

Selected, Chawla
Acting (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)

@CEI;D; HFIP Annual Meeting, Miami, FL; November 8-9 2017

6 & & &)



.

Evaluate and
Document FV3 -.J

FY17

FV3GFS Implementation Plan

FY18

FY19

FY20

Qa3

Q4 Qi Q2

a3

Q4 Qi

Q2 Qa3 Q4

Evaluate, prepare and
document FV3 dycore for GFS

FV3 Dycore in NEMS

..J

Implement FV3 dycore in NfMS®

FV3 Dycore with Couple FV3 to GFS physicy (NUOPC physigs drider)

GFS Physics perform forecast-only riments, tulilnga d

Preliminary Develop DA techniques *|| (native grid v¢ physie

GSI/EnKF DA for Fvs : Nevy data)

Cycled FV3GFS* Cycled exgleriments, henEhma ing, efficiency and

experiments [real-
time parallels)

optimizatio

Rea)-time parallel FV3GFS forecasts to

the field
Develop end-to-end Pre- and post-progessing
FV3GF5 ve tion & downstre;
Pre-implementation 3-year retrospective + real-
T&E for FV3GFS®*™ time parallels, EMC and
Community Evaluation

Transition to NCO

Parallel

Further adwvancements of FV3GFS with inputs from NGGPS and
community contributions & Global-Meso unification [Unified
Model Development)

operations

Advancement of
FV3GFS Today

| I |
* Q3FY18 FV3GFS will be wery similar to operational GFS impleme in July 2017

'@ Q2FY19 FV3GFS target resolution is ~10km grid with 127 layers, extends up to 80 km.
'8& Adwanced physics: Scale-aware convection, SHOC PBL, Double- ent microphysics, Unified convect
"% DA system will be @35 km 127 levels using 4d-Hybrid EnVAR

C7re8Lea, ~13km Beta Version
NEMS GFS physics +GFDL MP

e and orographic gravity wave drag etc

C11521127, ~10km

Advanced Physics

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



FV3 GFS DA Timeline

FVV3-GFS Data Assimilation (DA) Plan (FY2017-2020)

FY17 I FY18 Fblg FY20

Q1 | @2 | 03 o4 | jo1 | a2 | a3/ 04 | a1 | @2 03 | @4 | Qa1 | @ | @3 | o4

DA for FV3GFS

Adopt GDAS (4D Hibrid En-VAR)

Testing, Evaluation and Operdtional
Implementation of new satellite datasets (GOES-

16, JPSS, COSMIC-2 etc.

Increase velrtical resolution to IT levels and increase GDAS|

resolution td 35 km

Incorporate JJDI Unified Forward Opnra{nr and Modular GSl infrastructure

Develop and implemellt DA on native cubed sphere grid

Further advancements of FV3GDAS Global-Meso-

| NOW | Experimental (beta) Marine unification (Unified DA Development)
= implementation of S—— .
FV3GFS Initial implementation -
QCEB, HFIP Annual Meeting, Miami, FL; November 8-9 2077 of FV3GFS 8 g v




500mb HGT ACC
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Atlantic 2007-2017 GFS TC track error
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Atlantic 2007-2017 GEFS TC track error
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FV3GFS Hurricane Track Errors,

Hurricane Track Errors Atlantic 2017
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July-September 2017
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Proposed Plan for FV3-based GEFS v12 (sub-seasonal ensemble system)
with reanalysis and reforecast

FY17

FY18

FY19

FY20

Q1 Q2 Q3 | Q4

Q1

Q2

Q3 Q4

Q1

Q2

Q3

Q4

Q1

Q2

Q3

Q4

Develop and test low resolution
FV3GFS with FV3GDAS, configure it
for reanalysis (ESRL)

Configure FV3GFS ensemble resolution, members,
physics, coupling to ocean and sea-ice, and extend
forecasts to weeks 3&4 (EMC)

Produce ~20-year reanalysis
datasets using FV3GFS/GDAS (ESRL)

Finalize FWV3GEFS V12 configuration®
& produce ~20-year reforecasts
(extended to 35 days)

Evaluate FV3GEFS V12
forecast performance out

to weeks 3&4

weather outlook guidance)

Further advancements of FV3GEFS
(GFS/GEFS unification, ensemble
based coupled modeling for 35-day

* Proposed changes for GEFS V12: 1) Produce FV3 based reanalysis in FY18 using the same configuration as Q2FY18 FV3GFS (ESRL); 2) Reforecasts will
be based on FV3GEFS configured with either coupled to Ocean and Sea-lce models or use 2-Tier SS5T approach; and 3) FV3GEFS Reforecasts extended to

35 days to include weeks 384 guidance.

ANCEP: HFIP Annual Meeting, Miami, FL; November 8-9 2017
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Tropical Cyclone Forecasts in FV3
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Statistics for 2-year period: 2015 & 2016
C768L63 (13-km) for all basins

2015 & 2016 ATLANTIC, EAST PACIFIC, WEST PACIFIC 2015 & 2016 ATLNATIC, EAST PACIFIC, WEST PACIFIC
NUMBER OF CASES: (1217, 1102, 995, 890, 697, 547, 420) NUMBER OF CASES: (1217, 1102, 995, 890, 697, 547, 420)
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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

@CEP; HFIP Annual Meeting, Miami, FL; November 8-9 2017 16 i@ ?



NOAA Virtual Lab (VLab) to host FV3GFS Code Release &
Git to host the repositories

> Access FV3GFS Projecton & VIRtuacLas . N/

VLa b FV3GFS | Home

NON-NOAA USERS

Users outside of NOAA will need to obtain a
VLab External Partner Account. To get an external

S %
;;KE C )Pjg partner account please fill out the EV3GFES External

| FV3IGFS Version 0 Release | | How to access the FV3GFS Version 0 Release
https://vlab.ncep.noaa.gov/web/fv3gfs

» Code repositories set up on TV L > .
VLab GIT & EMC SUbverSion - . NOAA USERS AND EXTERNAL PARTNERS

Announcing the Version 0 Release of the FV3GFS! EV3GFS VLab community.

ry“ﬁ? FOR ﬂ‘ww'-rq:
-
%,

Partner Request Form.

NOAA users and external partners with NWS Virtual Lab access can view the release information, as well as other

. . .
> COI I " I I u n It WI kl a e developmental details, in the FV3GFS Community NOAA users and external partners with VLab access: 1) click
] "Sign In" on top right of this page, 2) once signed in click on "All

. ) Available Communities” in the "My Communities” portlet on the
NGGPS and FV3 Dynamic Core: left side, 3) scroll down the list to find the "FV3GFS" community
O ru I I IS a n eve O pe rS NOAA GFDL's Finite Volume Cubed Sphere (FV3) dynamical core was selected for the new NGGPS atmospheric model. and 4) click "Join" next to the community. Then navigate to the
FW3 dynamical core implementation includes incorporating FV3 into NEMS, and developing advanced physics and data community home page through your "My Communities™ list at
assimilation technigues to match or exceed the skill of operational Global Forecast System (GFS). In addition, NWS is the top or by this link:

Pa eS On VLa b working with federal partners, universities, and the community to create a fully accessible community model.
https:/{vlab.ncep.noaa.gov/group/fv3gfs/

NGGPS FV3-based Unified Modeling System will be a community guided system. Additional information can be found on
the Community Participation page FV3GFS Redmine & Git repository:

> ( :ase Stu d IeS: Click here to view a 2016 FV3 Workshop presentation by the GEDL FV3 team (access requested through form in FV3GFS VLab community)

https:/fvlab.ncep.noaa.gov/redmine/projects/comfv3

Documentation of FV3 Dynamic Core is available through various documents listed below:

=
" " V3 dynamical o EMC SVN repository:
Sept- 29, 20 1 6 H urrl cane Matthew FV3 | A brief overview of the FV3 dynamical core General description that is part ,EMC S\:hN ri goflt? hed to EMC SVN .
. of FV'3 Documentation. {users with pre-established access to EM server)
J a n 1 8 2 O 1 6 E ast C oast B I Izza rd FV3 | A dlass of the van Leer-type Transport Schemes and Its Application to the Moisture Transportin a | Scientific Journal Article that is part https://svnemc.ncep noaa.govitrac/nems/
" ’ General Circulation Mods! of FW3 Documentation.
A 1 2 2 1 L HP- F I d H FV3 | A Control-Volume Model of the Compressible Euler Equations with a Scientific Journal Article that is part | Documents and Media Display
u g . y o u I S I a n a oo I n g Veriical Lagrangian Coordinate of FV3 Documentation
FV3 | A finite-volume integration method for computing pressure gradient force in general vertical Scientific Journal Article that is part H
. T IETS ey Release Version 0 Documents
I 2 .
> M O d e I e S O I u tl O n S FV3 | An explicit flux-form semi-Lagrangian shallow-water model on the sphere Scientific Journal Article that is part - .
- of FV3 Documentation. =
FV3 | A Two-Way Nested Global-Regional Dynamical Core on the Cubed-Sphere Grid Scientific Journal Article that is part

C96 (~100km), C382 (~25km) or e of FV3 Documentaon |
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

CAT s,
« 5y

0K
2,
433
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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/qgroup/fv3qgfs/home

https://vlab.ncep.noaa.gov/redmine/projects/fv3afs

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

“‘QCE,E’ HFIP Annual Meeting, Miami, FL; November 8-9 2017
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https://vlab.ncep.noaa.gov/group/fv3gfs/home
https://vlab.ncep.noaa.gov/redmine/projects/fv3gfs
https://vlab.ncep.noaa.gov/redmine/projects/comgsi

Unified Workflow for Research and Operations

CROW

Common Research and Operational Workflow

Scope by ~12 months
e

: N N ™
- Integrated build & workflow system. GFS HMON etc.
— Umbrella build system —— %l —
— Unified workflow system 9 % L = ; y.
« For all use cases: e N
CROW
— Production, Parallels, Research | | |
— Easy transition of code to and from operations | | | |
§« Y,

System can be subsetted:

— Researchers needs do not include DB Net, nor GFS faxes.
— Production needs do not include scientific data visualization

 |nitial target: FV3 Global Models (GFS, GDAS, GEFS)

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




Community Collaborations from NOAA Operations Point of view

Ecosystem
Sandbox = collaborative
environment
Exchange  Code repo & Reviews
(Bitbucket)
o W Vo e |ssue tracking (JIRA)
Community A o : . Testing (Bamboo)
Supported :
Publish 5  Documentation (confience)
> fa’*a;ﬂmf?-w - - ° Suppo M uirA Helpdesk)
- b R . o Governance
— > |dentify code utility
8253 Oper : 4 Define interfaces
. (eo EMFt,: > Specify roles + authorities
w Allocate resources
~

4ANCEP}: HFIP Annual Meeting, Miami, FL; November 8-9 2017
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RMSE and activity

Aug 2015 — Aug 2016 (73 cases)
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A glimpse into the future of NWP

Global cloud-rescolving prediction with FV3-powered NGGPS

Himawari Satellite 50-hour prediction (INIT: 00Z 19AUG 2015)

il

S ——

s, '-'\\ =

ons? -

Courtesy: SJ Lin, GFDL FV3 initialized with IFS IC (courtesy of Linus Magnusson, ECNWVIWF)
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