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o Partnerships: NOAA research working closely with operations
(NWS/NCEP, DOD/JTWC), Federal & academic partners
(NASA, NSF, ONR, NRL, NCAR), international collaborations
(global TC forecasts)

o Diversity: Manpower to evaluate model performance with
hurricane datasets

o0 Outreach and community participation (e.g. FFOSs)

— Developed and facilitated next generation of TC researchers for
NOAA

o HFIP R&D computing
o0 Integrated use & support of testbeds (JHT, DTC, JCSDA)
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Hurricanes (Jet Machine in Boulder)
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Install Total | Performanc | Storage
Date Cores (] (TB)
(Tflops)
Phase 1 | Aug 2009
(Mjet) 3184 35.6 3350
Phase 2 | Aug 2010
(Tjet) 10600 113.0 416
Phase 3 Oct
(Ujet) 2011 16648 182.0 1166
Phase 4 | Aug 2012
(Sjet) 22088 272.0 1613
Fhase 5 | Aug 2014
(Vjet) 24456 340.26 3261
Phase 6 Oct
(Xjet) 2015 32520 576 3773
Phase 7 Aug
(Xjet+) 2016 45388 820 4400
expansion
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Dedicated to hurricane
research, community
engagement and advanced
R20 demonstration (including
real-time experiments)
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2018 Jet Upgrades

Jan: New Ifs1 in production

Aug: Compute cold air isolation completed for all Jet
systems

Nov: Infiniband backbone (disk to compute
bandwidth) upgrade

Dec: Ethernet management/provisioning network
upgrade
Dec: HW to support SW stack expansion

Dec: Ifsl upgrade: +1PB and flash tiers for small file
performance improvement
Dec: kJet
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2019 Jet Upgrades

2019: Pre-real-time season Jet upgrades

Batch Scheduler: SLURM replacing MOAB, ~March
2019

CentOS 7.x OS upgrade and SW stack refresh

2019: Potential Pre-real-time season Jet upgrades
ARM (Allinea) Forge and Reports for debugging and
profiling

Compute System Provisioning and Management SW
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Scheduler Changes

SLURM batch system scheduler

 Transition from MOAB to SLURM is being
extended until late next quarter.

e Detalls and new schedule are TBD.

o Currently Selene and a 238 node uJet
partition is available for SLURM testing for
select testers.
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{£7) Compute Changes to Jet

2018 Jet Compute configuration changes

Nov: uJet partial decommissioning (334
node, 4008 core, HFIP allocation reduced
by ~12%)

Dec: kJet available (360 node, 14,400
core, HFIP allocation is TBD)
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Jet Core Allocations

Sept'l8: Core Allocation
Total
Cores | tJet uJet sJet vet xJet kJet Cores
HFIP 5,976 7,080 5,440 2,368 15,456 0 36,320
Others 3,120 0 0 2,240 4128 0 9,488
Total 9,096 7,080 5,440 4.608 19,584 0 45,808
Dec'18: Post kJet(TO-5) Core Allocation
Total
Cores | tJet uJet sJet vet xJet kJet! | Cores
HFIP 5,976 2,856 5,440 2,368 15,456 0 32,096
Others 3,120 0 0 2,240 4128 14,400 23,888
Total 9,096 2,856 5,440 4,608 19,584 14,400 55,984

Final kJet Allocation is TBD by Allocation Committee
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Jet File Systems

Jet File Systems Dec'18

Ifs31 Ifs1 Total
Install Date 2014 2018
Capacity (PB) 3.10 3.42 6.52
Quotable (PB) 2.48 2.74 5.22
Others Quota (PB) 0.92 1.48 2.40
HFIP Quota (PB) 1.56 1.26 2.82

|1If33 will likely have to be replaced by Aug 2020
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12018 Real-time Reservations /@
Summary R
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*Application process completed on schedule but there were several
scaling, timing, and workflow issues which had to be resolved.
*6 projects with 29 reservations authorized (16,774,000 cr-hrs/mo)
16 reservation adjustments required after July 3

*The MOAB reservation batch system ran without incident
15 help tickets for system and allocation issues

*Major Issues:
sUnreleased/unused Reservations
*Multiple storms in one reservation
sUnused reservations not released
1 project reported slow performance on Ifsl in the last week of Oct
1 project experienced variable job performance due to overloading
a single Ifs1 server
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Real-time Reservation

Project User Name Organization
HWRF driven by FV3GFS Avichal Mehra (base project Pl), Biju- EMC
Parallel Experiment Thomas (RT PI), Bin Liu (Tech.Lead)

Avichal Mehra (Base Pl), Zhan Zhang | EMC
HWRF Ensemble: rthwrf-EPS | (RT PI), Weiguo Wang (Tech.Lead)
Shian-Jiann Lin (Base PI), Andrew GFDL
3-km nested hfvGFS Hazelton (RT PI), Matt Morin
(Atlantic) (Tech.Lead)

Ghassan Alaka, Jr. (Base and RT PI) AOML/HRD
Real-time Basin-Scale HWRF | Jonathan Poterjoy, Xuejin Zhang, and
(w/ cycled data assimilation) | Gopalakrishnan Sundararaman
HMON Ensemble real-time Avichal Mehra (Base-Pl) , Weiguo EMC

experiment: hwrfv3 Wang (RT-Pl), Lin Zhu (Tech. Lead)

FV3GFS, C768 with data Georg Grell (Base and RT PI), Judy ESRL, GSD
assimilation (DA) cycle Henderson (Tech.Lead)

Real-Time Analog Ensemble: | William E. Lewis (Base and RT PI), UWI.edu
hwrf-anen Chris Rozoff (New role or Tech.Lead)
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019 Real-time Reservations
Recommendations
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sImprove scaling, timing, and workflow
data supplied with applications

eImprove reservation structure for multi-
storm workflow

sImprove release of unused reservations
For large data writes “Stripe” data to
prevent unstable disk performance
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2019 Jet Reservations
Tasks/Issues

*Reservations with SLURM
(release/recreation, testing)

Develop reservation utilization charts

«Jet SW upgrades: OS upgrade. SW
stack upgrades and consistency with
Thela.
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Major Projects and
Current Allocations

hwrfv3 5.5 M hrs
hybda 1 M hrs

hur-aoml 4 M hrs

hfv3gfs 8.2 M hrs
dtc-hurr 0.4 M hrs
hfip-gfdl 0.5 M hrs
hfip-hda 0.5 M hrs
swash 0.5 M hrs

Total available HFIP allocations: 21.6 M hrs per month
(reduced from 24.5 M hrs due to ujet reconfiguration for kjet)
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2 companion Federal Funding Opportunities (FFO)

First FFO is two separate competitions: HFIP and NGGPS
HFIP: Collaborative projects with EMC or NHC researchers
NGGPS: Collaborative projects with EMC or CPC
researchers, including S2S projects

Estimated funds available: $1M for HFIP, $2.5M for
NGGPS

2-year projects, maximum funding $200K/year

Project start date: September 1, 2018
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(2018-2020)

HFIP Funded Projects
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Advanced DA Techniques for Satellite-Derived Atmospheric
Motion Vectors from GOES 16/17 in the HWRF

Agnes Lim, U.
Wisconsin

Using Dynamically-Based Probabilistic Forecast Systems to
Improve the NHC Wind Speed Products

Andrea
Schumacher, CSU

Rapid Intensification Changes: Improving Sub-Grid Scale
Model Parameterization and Microphysical-Dynamical
Interaction

Ping Zhu, FIU

New Frameworks for Predicting Extreme Rapid
Intensification

Kerry Emanuel,
MIT

Enabling Cloud Condensate Cycling for All-Sky Radiance
Assimilation in HWRF

Ting-Chi Wu, CSU

Evaluating Initial Condition Perturbation Methods in the
HWRF Ensemble Prediction System

Ryan Torn, SUNY
Albany
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(2018-2020)

NGGPS Funded Projects

Convection Permitting Global Prediction: Evaluation for Operational
Application in NOAA

Cliff Mass, U.
Washington

Improving Weeks 3-4 Weather Prediction through a Global CAM
Version of the NOAA Unified Coupled Modeling Framework

Jim Kinter, GMU

Improving Cloud Processes in the NCEP Global Models

Steve Krueger, U. Utah

Using Process-Oriented Diagnostics with Feature-Based
Verification Software to Improve Models

Brian Colle, SUNY
Albany

Advancing 4D-Variational Ocean Data Assimilation Capabilities at
NCEP

Steve Penny, UMD

Sub-grid Cloud Overlap Radiation Enhancements for Global
Weather Predictions

Mike lacono, AER

The Unified Gravity Wave Physics in the Vertically Extended
Atmospheric Models of NGGPS: Resolution-Aware Coupling and
Verification with FV3

Valery Yudin, U.
Colorado

T NOAA Hurricane Forecast Improvement Project
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(2018-2020)

NGGPS Funded Projects

Continued Assimilation and Enhancement of the Blended High-
Resolution Snow Depth Analysis into NWP Models for Global and
Regional Applications

Cezar Kongoli, UMD

Development and Application of Microphysics Specific and
Distribution Consistent Microwave Radiance Forward Models for
the FV3 Model Under the JEDI Framework

Fuqing Zhang, PSU

The Impact of Ocean Resolution in the UFS on the Subseasonal
Forecast of Extreme Hydrological Events

Christina Stan, GMU

Use of Satellite Data to Evaluate Connections Between the
Radiation, Cumulus Convection, and Microphysics
Parameterization Schemes and their Scale Sensitivity for FV3-GFS

Shaowu Bao, Coastal
Carolina University

Scale-Dependent Covariance Localization for the FV3-GDAS
ADEnVar Data Assimilation System to Improve Global and
Hurricane Predictions

Xuguang Wang, U.
Oklahoma
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Key Strategies

4. Increase HPC Capacity

O NOAA R&D and operational
computing to support HAFS
development

O Sustain modeling and software
engineering expertise

O Match with technological
innovations

Compute | (core FY2018 | FY2019 | FY2020 | FY2021 | FY2022 | FY2023
hr/month)
Hurricane Prediction (R&D) 41.6M 57.2M 72.8M 88.4M 104.0M | 119.6M
Hurricane Operations 1.54M 1.85M 2.21M 2.66M 3.20M 3.84M
(NCEP)
Storm NHC/SLOSH/ 4.8M 6.6M 8.4M 10.2M 12.0M 13.8M
surge SWAN
MDL 0.36M 1.58M 2.02M 3.32M 6.85M 7.09M
NOS 0.45M 0.45M 0.55M 0.55M 0.71M
Disk (TB)
Hurricane Prediction 6,040 8,280 10,520 12,760 15,000 17,500
Hurricane | Operations 800 960 1152 1383 1660 1990
(NCEP)
Storm NHC/SLOSH/ 80 110 140 170 200 230
surge SWAN
MDL 32 44 56 68 80 92
NOS 6 88 91 101 104 140
NOAA Hurricane Forecast Improvement Project 21
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Key Strategies

5. Research to Operations (R20) Enhancements

O Accelerate transition to operations by following NOAA’s best practices for
promoting technical readiness levels (TRLs)

O Develop a process to prioritize research targeted for operational improvements

O More integrated use & support of Testbeds (JHT, DTC, JCSDA)

Research Operations

Basic Research — Applied Development — Operational Deployment

TRL
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6. Broaden expertise and expand
interaction with external community

O
O

Re-invigorate the grants program
Maintain a visiting scientist
program at research and
operational centers

Advisory committees,
community workshops
Collaborate/coordinate with
social and behavioral sciences

Outreach to America’s Weather
Industry (AWI)
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APPLICANTS 2 CONNECT

GRANTS.GOV ) Viaw Opportunity

VIEW GRANT OPPORTUNITY

NOAA-NWS-NWSPO-2018-2005325 « Back | Link

Round 3 of Research to Operations Initiative: NGGPS and HFIP
Department of Commerce

RO versonristorr | reuareoocuments | packace |
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General Information

Document Type: Grants Notice Version: S,

Funding Opportunity Humber: NOAANWS-NWSPO-2018-2005325 Posted Date: Nov 08, 2017
Funding Opportunity Title: Round 3 of Research to Operations lnitiative: NGGPS

and HFIP

Last Updated Date: Dec 13,2017
Original Closing Date for Applications: Feb 07, 201
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Opportunity Category: Discretionary 3 =

Current Closing Date for Applications: Feb 07,2018

Opportunity Category Explanation:

T L Archive Date: War 09, 2016
Funding Inst

iment Type: Cooperative Agreement
Estimated Total Program Funding: 53,500,000
Category of Funding Activity: Emvronment
Natural Resources Award Celling: $200.000
nce and Technology and other Research and AT e
elopment 2

Category Explanation:
Expactad Number of Awards: 2
CFDA Humber(s): 11.488 — Applied W

ological Res earch

Cost Shaning er Matching Requirement: No

Eigibity

Eligible Applicants: Gihers (see textfield entitled “Additional Information on v for clarification)

Additional Information on Eligibility: E\.glme applicants are insfitutions of higher education, profi
stgraduale School. This restiction is needed because the

rganizations (profit and non-proft), and federally funded educaional institutions such 35 the Naval
esulls ollaboralion are to be incorporated in processes which ensure academic

Additional Information -

Agency Name: Depanment of Commerce

Description: This program announcementis for projects 1o be conducted for at peniod with an anlicipated stan date of Seplember 1, 2018 unless otherwise directed
Eiiole ApBICaN 16 MEOURGNS ofigher edcaton and legerall nded sducatonal iblons such 3s Me fiavalPostoraduate Schaol The purEose of e NOAA
Researc (5 Operations (R20) niate 1 10 $xpand and accelerate Scal s cabagria a1 onsmons 10 3dress Growing Senics demands and
in L ofimproved global weatner prediction
madels and inciusion of the coupling amm\,amasmua Gcaain I Birtcs ane 0w Spmarn mponents 2) improved data assimialon tschniques: (3] nested
regacl pescekon caputiites hurricang andropical crclone maodeling techniques; (5) Improved ansemule techniques: (6) post-processing forecast
focls and techniques, and (7} Improved Sofware archtecture and system engineering The R20 Inative 13 Solcing proposas fo project Invohdng applied science,
modeling andor data assimilalion that support o & Next Generation Global Predicion System (NGGPS) at global and regional scales. The NOAA R20
Iniiativ is aiso solicting praposals for the Hurricane Foreca: initiative ko engage and coordinale hurricans research raquired to improve
operational hurricane forecasts and meet societal neqwmamg B chebink il nomic disruption. This nolice provides guidelines for submission of
proposals. This notice also describes opportunities and application procedures to demonstrate capabiliies that have the potential to be incorporated into operation:
WS numerical weather prediclion (NWF) analyses Jnﬂfnfznas:s The R20 Intiative addresses NOA's Weather Ready Nation (WRN) strategic goal and supporting
abjectves.

Link to Additional Information:
Grantor Contact information: 1f you have dificulty accessing the full announcement elecironically, piease contact

Christopher Hedge 301-427-9242 1325 Ea

West Highway, S

Spring, MD 20910-3283

Work
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Dependencies

COASTAL Act
NGGPS .
HAPPortfolic  Somsuree
Qustained HAFS Sorm Modeling
Wind & Surge Plan
Gusls Probabilistic Guidance
Unified s /
Modeling Communicationsof Risk TWIEP
SP Rainfall & / HPC \ —

Iniand R20 Weather

Total flocding Qritical Mass

Water VORTEX

Initiative wean < S
FACETS
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Organizing R20: UFS SC
Recommendations 4
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UFS — 5C Provides Research Priorities to Programs

/‘ Transition to Operations

Candidate for Operations

Integration of Components into UFS Candidate Systems

Community Components for Inclusion
in UFS Repositories

NOAA Hurricane Forecast Improvement Project
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