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NOAA HURRICANE MODEL.:
STATE-OF-TH E-ART
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HWRF model derived water vapor
images for Hurricane Isaac (2012)

AOML and their partners at NCEP are developing the HWRF model to address
NOAA’ s immediate and future operational needs
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ROAD MAP:
HWRF DEVELOPMENTS
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HIGHLIGHTS

2011: First cloud resolving operational TC forecasting system for Atlantic and East Pacific basins
2012: Official guidance model for JTWC and India Meteorological Department

2013: Significant progress in TC structure, intensity and Rl predictions over all basins

2213: 12 R20 transitions, 11 Peer Reviewed publications, 4 in preparation/review, 1 text book
chapter,

©® <) AOML Program Review




HURRICANE GRID DYNAMICS:
ADDRESSING CURRENT & FUTURE FORECAST NEEDS

The Backbone of HWRF: Operational 3-km Moving Nest

E-grid Terrain interaction
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HIGHLIGHTS

(1) Two-way interactive Arawaka E- grid nests and advanced mass adjustment algorithms for handling steep terrain
(2) Any number of nests can be placed anywhere in the domain
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HURRICANE PHYSICS:
IDEALIZED FRAMEWORK FOR ADVANCING PREDICTIONS

HWRF idealized framework: Improved understanding of modeled
intensification processes & high resolution physics developments
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ADVANCES IN HURRICANE PHYSICS:
USE OF P3s & G-IV IN IMPROVING PBL
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Improved observation-based PBL in the High Resolution
HWREF. Findings: Improved secondary circulation, stronger
inflow & smaller mature storms

Gopalakrishnan et al., 2013 (JAS) and Zhang et al., 2011 (MWR)
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OPERATIONAL HWRF FORECAST:
SIGNIFICANT PROGRESS IN ALL BASINS

Multi-seasonal ATL and EPAC statistics Example of an Rl case

SKILL of ABSOLUTE TRACK ERRORS (vs HWRF)
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Credit: S. Goldenberg and V. Tallapragada

HIGHLIGHTS:
(1) For the first time, our numerical model shows consistent skill over statistical models.

(2) Improved skill in intensity predictions in all the North Hemispheric Basins (AL, PAC, BOB)
(3) Improved Rl and structure predictions
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BASIN SCALE HWRF:
ADDRESSING FUTURE FORECAST NEEDS

A busy day in the tropics HWRF Basin-scale 27:08:03km - 3
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Storm Centric -VS- Domain Centric Forecasts
- Improved Storm-Storm & Multi-Scale interactions
- Landfall and post landfall (storm surge & rainfall)
- High Resolution Tropical Prediction System
- Data Assimilation/Satellite Data Assimilation advancements Next Generation Effort: Advanced nest motion
- Advancement of downstream applications algorithm & initialization for multiple moving nest in
- Tropical products: Easterly Waves/Surge/Genesis regional scale domain
- Mesoscale Ensembles

Credits: Xuejin Zhang and T. Quirino ™~




AOML RESEARCH:
ANALYZING FORECAST FAILURES USING HWRF

Case study: Hurricane Sandy 2012
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SUMMARY:

- AOML is making substantial progress in improving
NOAA'’s Hurricane Forecast

B;\SIN HWRF 2014~ » Hurricane observations are used in the high

— ?’\m ) — resolution HWRF parameterization scheme

- Significant improvements in HWRF track, intensity,
structure and RI predictions are presented

‘ - NOAA is moving towards the Basin Scale HWRF
- _ system due to the work done at AOML

e GLOBAL HWRF 2018 """

« HWRF will be run global by 2018. We are currently
building the system.

« Sustained partnership between NOAA operations
(NCEP) and other agencies and universities hold the
key to our future success.
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AOML Research Transitions

Transition Description ‘ Product Users | Collaborator

1 Advanced nest motion algorithm for the WFO/DTC/India Met Dept EMC/NCEP
' . High resolution HWRF system

2 High resolution HWRF system at 27:9:3 EMC/NCEP EMC/NCEP

km for potential 2012 operations
3 | Advanced vortex initialization forthe 3 EMC/NCEP/DTC/IMD, | EMC/NCEP
‘ km moving nest India

4 Vortex initialization for the 2011 EMC/NCEP EMC/NCEP
' . operational HWRF system (at 9 km) |

5 Advanced PBL physics for high EMC/NCEP EMC/NCEP
» . resolution HWRF system

6 Advanced diagnostics for the high NCEP/ WFO/DTC/IMD, EMC/NCEP

resolution HWRF system India

7 9 km static nest products from HWRF WFO/Melbourne -
' . ‘ and Miami

8 Advanced diagnostic products from the HFIP/TCMT/Tropical -

high resolution HWRF system research community
. (web based products) . '

10 High resolution HWRF system India Met Dept EMC/NCEP

11 Idealized HWRF framework Research Community/EMC ESRL/PSD
12 Basin Scale HWRF ' HFIP/India/EMC (research) =~ EMC/NCEP




