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Hurricane Forecast Improvement g@é
Project (HFIP) Highlights for 2018 M

Operational HWRF continues to provide best dynamical
Intensity guidance model in ATL basin

New products and tools at NHC ready for Operations
HMON performed very well for track forecasts in EPAC

Basin-scale HWRF demonstrated improved track forecast
skill over operational HWRF

FV3GFS demonstrated better intensity guidance than any
global model

Ran experimental HWRF and HMON driven by FV3GFS
Initial conditions and boundary conditions

Continued demonstration of HWRF/HMON ensembles
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HWRF: Hurricane Weather wﬂé
Research and Forecast System v
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. . . Results | I ret ti
« HWRF continuously improved in the past 9 esults from annual retrospectives
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years through support from HFIP 212
e Successful community modeling approach :EEE
for accelerated transition of research to —H217
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 New in 2018 for operational HWRF:
o0 Increase horizontal resolution to 10
13.5/4.5/1.5 kms (proposed)

Forescast Errors (knots)

- — =7 Atlantic Intensity Forecast Errors

o Updates to RRTMG radiation scheme sL—

) . . ] 0 4 .4ﬂ ) 72 96 120
o New datasets for assimilation in the S S e Qe
hurricane inner core and environment @' 6 ﬁ*
d de drift
o0 SFMR, dropsonde drifts = Expanded
o G-IVTDR ,\,..y @Llwrw_ international

o GOES-16 AMV's and NOAA-20 = g, P2rtNErships &

collaborations

* Unified HWRF/HMON coupler
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FY18 HWRF Testing with FV3GFS '””Wxa
(priority storms, Early Models) %M;

MODEL FORECAST — TRACK FORECAST SKILL (%) STATISTICS
VERIFICATION FOR NATL BAS'N( ) MODEL FORECAST — INTENSITY RELATIVE SKILL (%) STATISTICS

VERIFICATION FOR NATL BASIN

e H18l: FY18 HWRF

: ——e—— H18:: FY18 HWRF
=g S18I: HWRF by FV3GFS et S18l: HWRF by FV3GFS
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Forecast lead time (hr) Hurricane project — NOAA/NCEP/EMC Forecast lead time (hr) Hurricane project — NOAA/NCEP/EMC

There is good improvement in track skill especially for longer lead times reaching 8% at Days 4
and 5. Intensity skill improvements are evident at all lead times with more than 8% improvements
at Day 1 and again at Day 4.

H18l: Interpolated results for FY18 HWRF using 2017 GFS (operational GFS v14) results (2015-2017)
S18l: Interpolated results for FY18 HWRF using FV3GFS (proposed GFS v15) retrospective results (2015-2017)
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FY18 HMON Testing with FV3GFS g

(priority storms, Early Models) R ﬁf
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There is good improvement in track skill especially for longer lead times reaching >10% at Days 3

and 4. Intensity skill improvements are evident at lead times >48 h with 5-6% improvements at
Day 2 and 3.

M18lI: Interpolated results for FY18 HMON using 2017 GFS (operational GFS v14) results (2015-2017)
MFVI: Interpolated results for FY18 HMON using FV3GFS (proposed GFS v15) retrospective results (2015-2017)
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Weather Act Sec.104: HFIP éf@ﬁ
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An updated plan, detailing the specific research, development,
and technology transfer activities necessary to sustain HFIP and
achieve the 3 focus areas in Section 104 of the Weather
Research and Forecasting Innovation Act:

1. improving the prediction of rapid intensification and track of
hurricanes

2. Improving the forecast and communication of storm surges
from hurricanes

3. Incorporating risk communication research to create more
effective watch and warning products

The plan details long-term HFIP goals, priorities, and approaches.

:,'_':. = _ _‘ NOAA Hurricane Forecast Improvement Project
kot . Ry

Meeting the Nation’s Needs



https://drive.google.com/a/noaa.gov/file/d/0B-gbnuzrmA59NFAxR0xWYnExU28/view?usp=sharing

Revised HFIP Goals alighed f@
with the Weather Act U

e Reduce numerical forecast guidance errors, including during
rapid intensification, by 50% from 2017

wq“"mmw"’

e Produce 7-day forecast guidance that is similar to 2017 5-day
forecast guidance

e Improve guidance on pre-formation disturbances, including
genesis timing, and track and intensity forecasts, by 20% from
2017

e Improve hazard guidance and risk communication, based on
social and behavioral science, to modernize the TC product
suite (products, information, and services) for actionable lead-
times for storm surge and all other threats
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Hurricane Research Priorities g@é
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1. Develop Hurricane Analysis and Forecast System (HAFS)
o Advance deterministic & ensemble prediction capabilities
o Advance DA techniques to maximize the usefulness of
observations & identification of sources of model biases/errors

o Advance physical processes representation (e.g., air-sea, BL,
microphysical/aerosol/radiation)

2. Develop probabilistic hazard guidance

o Characterize observed uncertainty for all TC hazards

o Advance ensemble guidance post-processing to characterize &
extract model-based uncertainty

o Incorporate guidance uncertainty into hazard models &
products

3. Enhance communication of risk/uncertainty based on social &
behavioral science research

o Evaluate and modernize products for effective communication
of risk
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Understanding &

(N prediction of TCs '
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Development of HAFS:

Global to regional Model R&D
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HWRF forecast for LANE (14e) ot 2018081918
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Basin-scale
HWRF improves
storm-storm and
land-storm
interactions and
provides a basis
for moving nest
in HAFS

. HFIP worked tirelessly to advance hurricane
forecasting through HWRF since 2009

. HWRF has propelled hurricane model
intensity guidance in the nation forward

2018 Basin-Scale HWRF
Mean Sea-Level Pressure(hPa; -shadmg and mntuurs}
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hat do multiple moving nests Iook;"“@‘%3
like Iin global model? N

26W: Mangkhut 17E: Olivia 06L: Florence 08L: Helene
O9L: Isaaq(;%

NOAA AOML/HRD
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Lessons learned & research
challenges

Lessons Learned:

e Model improvements must be in synch with DA improvements

e DA helps identify model biases related to physics, e.g.:

e \ortex spin-down in high initial intensity cases affects DA
reducing observation impact

e Better analyses mean better model & DA systems

Research Challenges:

Incorporation of moving nests & inner-core DA into FVGFS
Make better use of satellite observations

Address microphysics & radiative transfer physics biases
DA system to address high temporal & spatial resolution
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HAFS Development Plans gg
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1. Observations and DA:
e |C/BC from FVGFS or FVGFS + HWRF analysis
e« NHC recommend cases for retrospective
e Run semi real-time in 2019
2. Nesting strategy:
e CAM configuration like small basin-scale 3 km res
e Nest in global FVGFS like hfvGFS with 3 km res
3. Physics options:
e Use same suite of physics available through CCPP
e One-way ocean coupling IC/BC from FVGFS
4. Testing and evaluation plan:
e Standard metrics developed for HFIP
e Enhanced metrics
e Develop common workflow
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2019: HAFS VO.0A %MQ-
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Model Configuration of the Nested 3-km FVGFS Real-Time Forecast
System:

e FV3 dynamical core with
GFS physics (FVGFS) |

e 13-km global, 3-km nest =
(2-way interaction) 3
covering the entire N
Atlantic

e GFDL 6-class
microphysics

e Scale-aware SAS
convective scheme

e 63 vertical levels
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2019: HAFS V0.0B
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Model Configuration of the Stand Alone Regional (SAR) 3-km Nest
FVGFS Real-Time Forecast System:

Normalized Cell Size As,, = (AA,)'™ for the FVISAR Grid (s = 0.05, B = 200)

e V3 dynamical core with " Ay SR Ay 7O, S, *100
GFS physics (FVGFS) = =N

e 3-km stand alone nest w SRR Y
(same as CAM) covering
ATL & EPAC o

e GFDL 6-class
microphysics

e Scale-aware SAS o]
convective scheme

e 63 vertical levels
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HAFS: Guidance & Products
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Improve probabilistic guidance Planned improvements to P-Surge to Improve the

e Calibrate guidance with HAFS Potential Storm Surge Flooding Map

e Incorporate dynamically-based e d
uncertainty into hazard models 9 " ol
and products i

e R&D for hazard-specific products " Re000 - —
from HAFS < Fig 217y

Potential Storm Surge Flooding Map

Enhance communication of risk and
uncertainty
e Evaluate TC products for the effective
communication of risk

w-ﬁfén“"::fﬂﬁ__ S e Modernize TC products as informed by
r— social and behavioral science

NOAA Hurricane Forecast Improvement Project 16
Meeting the Nation’s Needs




Lessons learned & research
challenges

Lessons Learned:

e Currently the uncertainty in TC hazard guidance is expressed
based on past performance not on current forecast uncertainty.

Research Challenges:

e Utilize FACETs framework to transform TC hazard guidance
blending social & behavioral science with physical science R&D

e Improve probabilistic hazard guidance utilizing model uncertainty
of track, intensity, & structure for each storm.

e Improve communication of risk & uncertainty for emergency
managers and the public through social & behavioral science
research to provide more effective TC products.
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e 2017 Weather Research & Forecasting Innovation Act calls
for HFIP renewal to: improve prediction of Rl & track;
Improve forecasts & communication of storm surge and
other hazards; & incorporation of risk communication
research to create more effective products

e Current forecast products, metrics, & verification fall short of
those needed to support 2017 Weather Research &
Forecasting Innovation Act goals

e Research must expand to address all impacts from
hurricanes (e.g., wind, surge, inland flooding, severe
weather) & incorporate risk communication research to
create more effective TC products
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Questions and Discussion
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