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FNMOC

- ® First WAVEWATCH IIl adopter
outside of NWS

Bill Lapenta
® Sept. 21, 1961 — Sept. 30, 2019

® NCEP director, advocate for
community models in operations.

® Drowned at Duck iIs surf from
Hurricane Lorenzo
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OBITUARY NOTICE

Walter Munk ),

1917-2019

/5 years since the D-day wave predictions.
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https://ufscommunity.org/
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The Unified Forecast System (UFS) is a comprehensive, community-
developed Earth modeling system, designed as both a research tool
and as the basis for NOAA's operational forecasts.

Planning and evidence-based decision-making support improving
research and operations transitions and community engagement.

UFS is configurable into multiple applications that span local to
global domains and predictive time scales from less than an hour to
more than a year.

UFS is a unified system because the applications within it share
science components and software infrastructure

UFS is a paradigm shift that will enable NOAA to simplify the NCEP
Production Suite, to accelerate use of leading research, and to
produce more accurate forecasts for the U.S. and its partners.
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FOCUS local
PREDICTIVE
TIME SCALE hour day week month year
UFS APPLICATIONS
weather and seasonal ®-1 Warn on Forecast | | Rapid Refresh Global Forecast Sub-Seasonal Seasonal Forecast
System Forecast Systems System Forecast System System
AUFFICANE @ Hurricane Analysis and
Forecast System
space weather @---------ccooiioiiiio. Whole Atmosphere Model
marine and coastal @ ----cooiieaaes Coastal Modeling Systems
air quUality @----===-===----—-===ccocc: Air Quality Systems
flood and hydrological ®- National Water Model
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listic environmental approach
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'_The Unified Forecast System (UFS) is a comprehensive, community-based Earth
s modeling system, designed as both a research tool and as the basis for NOAA's
operational forecasts.

UFS Research
and Development

NCEP
Partner Organizations oduction Suite
Research and Development - Operational
Forecasters and End Users Forecasts
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Modeling and DA
Applications

Workflow
Environment Job Specs Front End

Scheduler

Post-Proc

Prediction and Verif
Packages Verif
. . Dbase
Initial AppBuilder -
Conditions 2 B
2
Model @ k2
Background Obs E—:
NEMS
A & diators
Atmosphere Comp Me
and DA Operator s 0o | [ I

Applications

Phys Driver
+
CCPP Physics

NEMSIO JOPC Layel Other Libs =)

DA Solver
Initializations

Error
Distributions

Libraries 1/O — GRIB, BUFR, ...
and Utilities

~ The Point: Complex system with differentiated functions. The functions are
required to combine into end-to-end application systems. Requires data
communication at the interfaces and communication among humans.
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A work in progress .....

UFS Technical Oversight Board (TOB)
programmatic coordination, resource allocation

Program Offices: approval and resourcing of plans

generates SIP

Strategic Implementation Plan
Working Groups

UFS Steering Committee
(UFS-SC)
Co-chairs:

STl Modeling Strategic Lead
External/Community Lead
technical and scientific
planning, review, and
coordination

atm composition

comm & outreach marine

data assimilation mesoscale

dynamics and nesting physics

ensemble development post-processing

Community is represented in infrastructure system architecture
every governance bOdy verification & validation
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pplication

mputing and collaboration environment

post-
pre- data model processing

processing = assimilation forecast and

verification

Pre-processing and data Stages inputs, performs observation processing, and prepares an

analysis

* Integrates the model or ensemble of models forward

Post-processing and * Assesses skill and diagnoses deficiencies in the model by comparing to
- Vverification observations
o Workflow * Executes a specified sequence of jobs
Computing and * May be different for research (experiment focus) and operations (forecast
collaboration environment focus)

* Provides actual or virtualized hardware, databases, and support
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one week

~ ® Short-Range Weather/Convection Allowing - Atmospheric behavior from
less than an hour to several days

ace Weather - Upper atmosphere geophysical activity and solar
)ehavior out to about one month

* Marine and Cryosphere - Ocean and ice behavior out to about ten days

'_':":"'0 Coastal - Storm surge and other coastal phenomena out to about one
- week

® Air Quality - Aerosol and atmospheric composition out to several days
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VIGA areas of infrastructure

eement between NCAR, NWS and
del infrastructure

CIME — CROW unification for common workflow
development

Unified testing to assure code is robust and performs as
expected

Unified model validation through MET development and
expansion to application for fully coupled systems

Github based repositories for all infrastructure

Modeling support; leveraging, creating if necessary, or
adapting support capabillities at e.g. NCAR and DTC
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e of funding planned, leveraging
g of all parties

uilding upon existing governance, expanding
governance per component as needed

® Five year life cycle, with option to renew
- Signatories i s
» Dr. Antonio Busalacchi, Director UCAR =

» Dr. Vanda Grubigié, Interim Dir. NCAR  —
o » Dr. Louis Uccellini, Director NWS e o b s Ll

» Mr. Craig MacLean, AA OAR
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/3 dycore Is considered first
of UFS

ore than weather: Coupled model prototypes

® \Working prototypes, good enough quality for R&D

® Targeting S2S and Seasonal Implementations
Codes successfully transitioned to NFS computers
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Jlande Wang, Denise Worthen, Lydia

g Samuel Trahan, Xingren Wu, Hyun Chul Lee,
rinivas Moorthi, Suranjana Saha, Avichal Mehra,
ine, Yuejian Zhu, Xiagiong Zhou, Arun Chawla, Vijay
Tallapragada

'ESRL
® Shan Sun, Rainer Bleck, Benjamin W. Green, Ning Wang
NESII

® Tony Craig, Fei Liu, Cecelia DeLuca, Robert Oehmke, Gerhard
Theurich

BEEDL

® Rusty Benson, Brandon Reichl, Stephen M. Griffies, Robert Hallberg,
Alistair Adcroft

UCAR/NCAR
® Mariana Vertenstein, Rocky Dunlap, Dave Bailey
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UFS

LM ED FORECALST STETEM

l . 1 l

Land| | |Sea Ice l Aerosols/||ocean
Atmosphere Chem

Hydrology||Wave

OM ocean model

(weather scales)

o WW3 wave model

o CICES ice model

o GOCART aerosol model
‘Noah MP land model

ach component has its own

- authoritative repository. NEMS

~infrastructure allows flexibility to

connect instantiations of the

repositories together to create a

coupled model.
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',4.,\ Cuer‘elopments

e

| MOMS6 - CICES5

Ef)cean

=

Eﬁects of waves on

FV3 - WW3

atmospheric stress at
ocean surface

a working coupled application
being tested

FV3 - CHEM
Atmosphere, aerosols
Interaction

ADCIRC - WW3
Wind wave and surge

coupling
(COASTAL

ice coupled
model to look at polar
dynamics and for
developing a marine
DA system

FV3 - MOMG6 —

CICES
Coupled system for
S2S scales (25 km
atm, ¥4 deg ocean and
ice)

FV3 - MOMG6 -

CICES - WW3
S2S scales including
Langmuir mixing (25
km atm, ¥ deg ocean
and ice, %2 deg waves)
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upling

Courtesy: Arun Chawla

» domain decomposition

Wave cap updated to
dle unstructured grids

PC cap for ADCIRC

NOS)

® Verified import and export

- fields between wave and
surge models

Model:
ADCIRC

ESMF “‘Language’
NUOPC “Dictionary”
NEMS “Book”
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res and a
comprehensive
overview of this
project

See papers JJ1
and JJ3 for
next step: total
coastal water =
surge + river +
rain

WWIII (Wind), time = 2008-Sep-03 12:00:00 [ms)
T T T T T T T T “

radlatlon stresses

WWI|()

sig. wave height

WWIII (H,), time = 2008-Sep-03 12:00:00

total water level

WWIII (LEV), time = 2008-Sep-03 12:00:00 m]
T T T T =

iﬁﬁ...:ﬂ,ﬂ::& S*\EATA,‘,% /.«, .
@ @ \ Wind Waves, Storm surges and Coastal Hazards, Nov. 13, 2019 20/ 22



T2k aWays for UFS .

ities on science, unification,

g, and capacity building

‘emerge as the focus of NOAA modeling:
~ Shared understanding, investment, strategic focus

mernance IS active and evolving

® Need: Alignment of resources of tasks with the goals

of simplification, community building, scientific

k, excellence, and managed interfaces between R&O

e

esearch and Operations Transitions

® Need: Planning and implementation of end-to-end
" system. Balanced investment in end-to-end system

Earth Prediction Innovation Center (EPIC)

>
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