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NWS-OSTI and OAR-OWAQ Programs
Contributing to the Unified Forecast System

4 NWS Office of Science and Technology Integration (OSTI) - Modeling
« Next Generation Global Prediction System (NGGPS)
* Hurricane Forecast Improvement Program (HFIP)
« Air Quality
* Weeks 3-4
« COASTAL Act

4 OAR - Office of Water and Air Quality (OWAQ)
« NGGPS/EPIC
« JTTI
 Weeks 3-4/ Subseasonal to seasonal

% Disaster Supplemental FY18 and FY19

4 Coordination
* Research to Operations: Provide model to Research community
« Operation to Research: Forecast requirements drive development

e LO Support according to Readiness-Level (RL)
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Next Generation Global Prediction System
(NGGPS) (2014 - present)

0:0 Identify and adopt an advanced non-hydrostatic dynamic core and evolve it to meet
operational needs for the foreseeable future

%* Evidence based decision making process to ensure scientific integrity and excellence

0:0 Enhanced O2R20 process and a unified and efficient infrastructure for community
engagement and rapid transition of advanced research into operations

0:0 Seamless solutions for tropical weather and climate in a unified global-to-local-scale
modeling framework

20-May-2013
20:20:00

2016-08-01 01:00Z
001 Forecast Hours Visualization|
FV3 3km Xi Chen@FV3 team|

High-resolution nested grid simulations using
HiRAM and Finite Volume 3 (FV3)
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4@
Q¥ The Unified Forecast System (UFS)

UFS

UNIFIED FORECAST SYSTEM

% A comprehensive, community-developed Earth modeling system,
designed as both a research tool and as the basis for NOAA's operational
numerical guidance systems

< Configurable into multiple applications that span local to global domains
and predictive time scales from less than an hour to more than a year

% A unified system because the applications within it share science
components and software infrastructure

< A paradigm shift that will enable NOAA to simplify the 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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&2l UFS Applications Across Time Scales

PREDICTIVE
TIME SCALE hour day week month year
UFS APPLICATIONS
weather and seasonal &5 Warn on Forecast | | Rapid Refresh Global Forecast Sub-Seasonal Seasonal Forecast
System Forecast Systems System Forecast System System
hurricane & Hurricane Analysis and
Forecast System
space weather @ Whole Atmosphere Model
marine and coastal @ | Coastal Modeling Systems
air quality @ : Air Quality Systems
flood and hydrological ®-- National Water Model
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NOAA Strategic Vision:
Simplify the Modeling Suite

From a quilt of models and products created by implementing solutions
rather than addressing requirements .

Streamlined unification of
multiple operational models
through a community modeling
framework

UFS

Paradigm shift from an
intricate web of operational
modeling suite

Production Suite ca. August 2016

limate Forecast Regional Waves 1  Nearshore —1 .
System (CFS) Hurricane '>'~ —— | Waters | | Ecosg;e'j 1 UFS Community
GFS, MOM4, GLDAS/ _| GFDL > Sea-ice U S;:g‘jﬁ; A Research
Noah Land, Sea Ice HWRF L r— | i
> oceanirs) —— Reglonal Bays and Development
*N Gulf of Mexico
NWPS:
Global Forecast I— wWwiil éi?ﬁi‘::’a
System (GFS) b | e aOS)
—Globarspectral | 1 PUAN/NAM oS it Partner Organizations: )
Noah Land model Noah':::v';n:rodel > Federal, Private and Educational ~ Transition
Global Ensemble Forecast —Dispersion Research, Development, and Use , -UFS Appllcgtlons
LS Systam (GEFs) St aunge ikantia of Environmental Prediction Software = L BRCRO LTINS
21 GFS Members e e sl Air Quality : g
w WRF-ARW & NMMB |
13 members each % @ n j
North American Ensemble Rapid Ref h
ol o apic ReTres’ NCO Implementation
GEFS, Canadian Global Model =~ WRF ARW . .
I ——— > of UFS Applications
North Ameri ional tional | | NEMS Aerosol Global High-Res RR (HRRR) in Operations
Land Surface Data Climate Data Water Component (NGAC) "'SpacLe
Assimilation System €] Assimil. Syst. Model = WRF ARW
GFS & GOCART . .
e s CETIUE | WY e R202R is supported by governance and shared infrastructure :

Courtesy Bill Lapenta
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... fo a product based system covering requirements in a
more systematic and efficient way centered around FV3

NGGPS (+ UDA)
Unified Forecast System (UFS)
global applications

»| UFS regional apps

UDA

Atmosphere

NWPS, Coastal
NDFD driven
Air Qual.

Tsunami.

GFS: Weather Forecast System
RRFS: Rapid Refresh Forecast System

WOoFS; Warn on Forecast System

UDA: Unified Data assimilation
SFS: Seasonal Forecast System
SSFS: Subseasonal Forecast System
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U ,’__' S The Unified Forecast System (UFS)

UNIFIED FORECAST SYSTEM

% The UFS is organized into

« Application Teams: focused on particular forecast model

configurations (e.g. Convective Allowing Model, Medium-Extended
Range Forecasting)

« Cross-cutting Working Groups: (e.g. physics, V&V, infrastructure) to
keep the Applications Unified

% The UFS has organized itself around a Strategic Implementation Plan
(SIP). They are currently updating the SIP

AIQ( ’FS ST M Tt B NS Sty

+ OSTI and OWAQ will be inviting
a proposal based from the
updated SIP for funding in
FY2020-2021, EPIC will use this |
project as its “host”

UFS Mission

< UFScommunity.orq:
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The NOAA-NCAR MOA

Co-development of a Common Model
Infrastructure

Letter of Intent for collaboration between NCAR, NWS and OAR signed July
28, 2017

* “to develop a Memorandum of Agreement (MOA) that will describe how
both organizations will work collaboratively toward the design and
construction of a community unified modeling infrastructure. ©

* [dentified benefits include

* Synergies
* Common repositories
* Access to NOAA operational models

 Unification for inter-component, intra-component coupling and common workflow
development

» Unified testing to assure code is robust and performs as expected

» Unified model validation and expansion to application for fully coupled systems

» Github based repositories for all infrastructure

* Modeling support; leveraging, creating if necessary, or adapting support capabilities at
NCAR and DTC
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‘(Q Unified Forecast System Cloud
UFS Pioneer efforts and challenges

UNIFIED FORECAST SYSTEM

% Disaster Supplemental project to run a Convective Allowing Model (CAM)
in cloud (Chawla, EMC): Adds DA, V&V to FV3GFS already in-cloud

% Global Ensemble Forecast System (GEFS) port to cloud (Tallapragada,
EMC): Adds ensemble capability

% Challenges:

e Forecast systems are HPC intensive (cloud cost is poorly
known)

« Complex system: Multi-components (ocean, atmosphere,
etc), Data assimilation, Ensembles, Validation/analysis,
Postprocessing

« Our community needs a variety of environments:
« Operational (secure, reliable)
« Developmental (short and frequent simulation)
- Extended test simulations; reanalysis/reforecast
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The Earth Prediction

Innovation Center
(EPIC)
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Weather Research and Forecast Innovation Act:
EARTH PREDICTION INNOVATION CENTER

(EPIC)
January 2019

Goal: To advance numerical guidance skill, reclaim and
maintain international leadership in NWP, and improve the
research to operations transition process.

EPIC will fulfill this goal by:
« Leveraging the weather enterprise and existing resources within

NOAA;
« Enabling scientists and engineers to effectively collaborate;
« Strengthening NOAA's ability to undertake research projects;
« Creating a community global weather research modeling system
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What is the purpose of EPIC?

® The purpose of this effort is to develop and support the establishment of

the Earth Prediction Innovation Center (EPIC). EPIC will create a
community earth system model that is accessible to the public and
utilizes innovative strategies to host and manage the modeling system.
EPIC will leverage existing NOAA resources to accelerate advances to
the Unified Forecast System, a community-based, state of the science,
coupled Earth system model designed to impact NOAA's operational
forecast mission to protect life and property and improve economic

=
UFS

UNIFIED FORECAST SYSTEM
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Core Investment Areas Identified by the
EPIC RFI Analysis Team

« Software engineering
« Software infrastructure
* User support services
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Why EPIC will deliver more
innovative operational outcomes?

}—— All of atmospheric and oceanic science and technology —»

Community modeling
capability based on the
UFS

C I ou d - based d eve I O p me nt NOAA's operational and

information services |
NOAA

enVI ron ment (hybrld H PC $cience and Technology oA
a p p roa Ch ) Transition | sesss

—— Development
Test Beds |
equirements

Connecting Scientists s \ Y f | -
Lilopment 20 RSN

Interagency Involvement

Connect mission, i

specific to NOAA
operational and

programs ($$) and people S
(outcomes)
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UFS Community Modeling Using Open Source
Software

Atmos

Private

Private

Sector Sector

Ocean

EMC

Sea Ice ;
Gov't ERIE UES w Gov't Community
Agencies el \ Agencies Models
9 Application Fang

NOAA

R&D Labs LIS

Academic
Partners

Academic

Partners lonosphere
Plasmasphere

Electrodynamics

Community Models on GitHub:
CCPP, WWIII, CICE, MOMS,
FV3dycore, ESMF, NEMS, FMS,
etc...

Note: Eventually EPIC will support all 8 UFS
applications (S2S, weather, hurricane, short-
range weather, space weather,
marine/cryosphere, coastal, air quality)
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EPIC Initial Priorities A et e ek ey

A General research and development
Related to NOAAS mission,

 Release of the UFS 1.0 through GitHub. |
« User Support services 20 Yeans -+

rcn Y.

. Mission-orniented research and =
« Code documentation; development to improve
- Tutorials and workshops. NS TR and
« Joint Effort for Data Assimilation and 5 vears 4 . _
. . . . Science and Technology | ~Oas
Integration (JEDI) integration into the Transition e Y
. (o [Feave e—
« Unified Forecast System (UFS) and = Test Beds NN
. NWS operations. ‘ , \CeTUR—
« Identify a leader of EPIC. development and. [
mplementation
- Develop a governance plan. o= oo
« Establish an exchange program e .
Science and technology
* Release a draft Request for Proposals (RFP). speciic s RO
» Seek partnerships across the weather Soluisniston surviom
enterprise.

* Develop an EPIC Strategic and
Implementation Plan.

Department of Commerce // National Oceanic and Atmospheric Administration // 17



http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/

Questions?
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