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Mission:

Advance understanding and prediction of TCs through
observations, numerical models, and theory, with
emphasis on processes within inner part of storm.

HRD research supports NOAA's Strategic Plan:

 Advance understanding and prediction of changes in
the environment through world class science and
observations

* Improve preparedness, response, and recovery from
weather and water events by building a Weather-

Ready Nation
http://www.aoml.noaa.gov/hrd/

NOAA’s hurricane research focus for >60 years
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HRD is uniquely positioned to advance understanding of TC
processes in close cooperation with efforts to improve
observing strategies and numerical prediction.
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YN
. Who?

P Staff includes 44 employees: 21 federal & 24 contract

nnaar esearch

e 23 research scientists
%’7*

’ ® 4 post-docs

Outline: u e 16 support personnel

e Hurricane

Research
* Mission

* Vision

* Who?

g e HRD scientists collaborates locally with scientists in other

S AOML divisions, CIMAS, UM/RSMAS, and FIU

* Intensity
 Structure

.meacs ® HRD coordinates its research with OAR laboratories (ESRL,
rWhatsNextz — GEDL, ARL, NSSL), AOC, NESDIS, NWS (EMC, NHC, &
WFOs), and Testbeds (JHT, DTC, JCSDA, & OSSE).

e 2-3 summer students

e Funded Priorities: NOAA Hurricane Forecast Improvement
Project (HFIP), Quantitative Observing System Assessment
e Project (QOSAP), & Next Generation Global Prediction

i System (NGGPS).
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m
f“““ Vision
' * Organize hurricane community
o to dramatically improve
* Hurricane numerical forecast guidance to

Research

o NHC in 5-10 years
* Who?

o ctow?
e - Goals
saue  * IMprove forecast accuracy for track & intensity by
.o 20% in 5 years, 50% in 10 years
« Extend forecast guidance to 7 days with skill
comparable to current 5 day forecasts
* Increase probability of predicting Rapid Intensity

Change (RI/RW)

f'“
&) | Nea=
& HURRICaNE FORECaAasS IMPROVEMENT PROJECT
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Current State of the Art

Operational Forecast Performance e Since HFIP began
NHC Official Intensity Error Trend

Atlantic Basin in 2008, forecast

s error has
Researcl _Stagnant . decreased by 20-
- Ml . improvement in 559 for 1.5 d
* Vision A - -
 Who? intensity forecast otor ay
ol S prior to HFIP | R - forecasts.
sTrack S ‘ * NOAA upgraded
* Intensity 3 15
. IStructure § ‘ HWRF model
* Impacts .
- What's Next? § resolution; now
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 Remarkable
improvements in
HWRF since HFIP

Year
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N&aa
HURRICABNE FORECAS IMPROVEMENT PROJECT

How to get there?
* Science

* Improved understanding from combination of
observations & models

2017 HFIP Annual Workshop

* High resolution coupled models — especially intensity
changes

* Techniqgues to understand, reduce & communicate
uncertainty

* Information Technology

* Increased computing power
* ITinfrastructure for inter-agency data exchange

* Observing Strategy

e Improved use of existing and planned systems

* Improved Forecaster Products
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HOW?:

L2V NOAA Intensity Forecast Experiment (IFEX)
el
ﬁ%fﬂw Partnership to improve TC intensity/ structure forecasts

e Collect observations over TC life cycle for model

Outline: initialization and evaluation
® Hurricane
s e Develop measurement technologies to provide
e improved real-time monitoring of TC intensity,
o structure, and environment
* Track . .
. e e |mprove understanding of physical processes
* Structure . . . .
i important in intensity change
* What’s Next? X > THE HURRICANE FORECAST NOAA'S HURRICANE INTENSITY
Hurricane ;(l;:l;i Program IMPROVEMENTPROJECT : FORECASTING EXPERIMENT
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http://www.aoml.noaa.gov/hrd/HFP2016/index.html Gall et al., BAMS, 2013 Rogers et al., BAMS, 2013
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Current TC research:
Track:

e Synoptic-surveillance using
dropsondes.

e Analytical & numerical studies.

e Ensemble track forecasting &
targeted observations.

http:/www.aoml.noaa.gov/hrd/data sub/assesment.html
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Track (continued):

TC =09L2016, DTG = 2016082900
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— 20 members

« GFDL EPS (55/18/6 km, 42 levels)

— 10 members

e Ensembles: Single & Multi-model

« HWRF EPS (27/9/3 km, 42 levels)

« COAMPS-TC EPS (27/9/3 km, 40

levels) — 10 members

F. Marks
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http://www.emc.ncep.noaa.gov/gc wmb/vxt/

Hermine (O9L) 2016 real-time

TC =09L2016, DTG = 2016082900
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b4 .
Intensity:

ATL

D4 HP
BO 5 |4 80

B0 (4]

— Since 1997, D-SHIPS most skillful
intensity guidance to NHC/TPC.

— Incorporates wind field decay
after landfall.

40

Probability of detection (%)
2

— Incorporates inner-core SST 100
impact with 6-8% increase in
forecast skill.

— Developed Rapid intensification
index (RIl) that average 5% &
30% improvement for ATL & o LA
EPAC (EPAC easier than ATL). o S

- RII POD higher than any dynamical model & OFCL
in both ATL and EPAC, while FAR comparable

Kaplan et al (2009)

False Alarm ratio (%)
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Intensity (continued):

3-D
HWREF:

Forescast Errors (knots)

modeling of TC

Improvements of the order of 10-15%
each year since 2012
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120

6 years of continuous improvements in intensity forecasts
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Intensity (continued):

INOAA /| HWRF: Global to local
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Experimental Basin-HWRF simulations
(http://storm.aoml.noaa.gov/basin/?projectName=BASIN)

Mean Sea Level Pressure [hPa] in Basin-Scale HWRF
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Intensity (continued):

e Real tlme Sltuatlon Awareness from TDR

16100612 (MATI'HEW)
185231 to 250931 UTC
Reflectivity (dBZ) at 2.0 km

| ' ' m
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Airborne Doppler-analyzed wind field Hurricane Matthew, 6 October 2016

http://www.aoml.noaa.gov/hrd/Storm pages/matthew2016/radar.html
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Intensity (continued):
Better HWRF Initialization — aircraft data & TDR

Synergy of high resolution forecast and airborne
observations

North Carolina

IXI MATTHEW,09 Oct 182
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« What’s Next? Improving the

initial condition in
‘ storm core region
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TN ot VA g resolution regional
F. Marks b 3\ ; I: — — e ; forecast
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15 Hurricane Matthew (2016)

F. Zhang (PSU), Aberson, Aksoy, Gamache, Gopal (AOML/HRD)


http://www.noaa.gov
http://www.noaa.gov
mailto:Frank.Marks@noaa.gov

Structure:

H*Wind 10m winds
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e Evaluation of Model structure

Data Coverage
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Impacts:

Rainfall

Gage @gfﬁgumulatlon (144 h) HWREF rain accumulation (126 h)
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Hurricane Matthew (2016)
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What’s Next?

Operational Impact
« Demonstrate Basin-HWRF during hurricane season
« Demonstrate impact of aircraft data & Doppler Radar (TDR)

Ou;clinfe: ~+ Demonstrate multi- & single-model ensembles for Intensity
EMh Research & Development
e « Develop fully cycled HWRF GSI-hybrid DA - Focus on high-
+ How? resolution domains
N * Improve use of satellite data in TC DA

* Intensity

- stuctre o |Mprove use of inner core observations in operations, TDR,

* Impacts

« What’s Next? UAS, DW.L, etc.
* Improve HWRF physics using aircraft observations (IFEX)
» Develop global physics for high resolution (NGGPS)

Technical Advancements
e « Transition HWRF to HMON and eventually FVGFS (NGGPS)

2/27/2017
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Questions?

. HRD Web page

 Our blog ' | \ -
http://noaahrd.wordpress.com f A\Y twitter
= 1

http://www.aoml.noaa.gov/hrd E—
* Facebook (5,420 likes) G
http://www.facebook.com/noaahrd %

 Twitter (20,500 followers)
http://twitter.com/#!//HRD _AOML_NOAA

Hurricane Research Division ) [ W HRD/AOML/NOAA
NOAA42, #NOAAA43, and #NOAA4D are
flying in Hurricane #Edouard right now.

Visiting scientist prc%
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