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Motivation and Strategy: HFIP

Improve Hurricane Forecasting System (HFS)
prediction of intensity and structure
Advance modeling system

Improve data assimilation

Explore better observing strategies

Understand physical processes that controls rapid intensity
change (intensification and weakening)
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NOAA'’s Primary Guidance Models

» GFS — T382/64L, 3-DVAR, vortex relocation

» GFDL — movable nested air-sea coupled, inner nest:
9km/42L, specialized vortex initialization

» HWRF — movable nested, air-sea coupled, inner nest:
9km/42L, NH system with data assimilation
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HFS: Mesoscale Modeling System
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2007 Hurricane Season

TRACK ERRORS (NM) INTENSITY ERRORS (KTS)

40 HWRF, GFDL and STATISTICAL MODELS

60 HWRF, GFDL and GFS (AVNO)
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High Resolution Mesoscale Modeling Issues

 Improve model component of the HFS
e Multi-scale problem: resolution & nesting issues (1-3 km scales)
* Physical processes in a multi-scale environment
— Representation of Convection
— Convection -vs- Microphysical processes
— Numerical issues (horizontal diffusion and damping)
— ABL Processes (parameterization of BL rolls ?)
— Sea Spray parameterization
— Air-sea exchange of momentum and enthalpy
 Improve initialization
e Data assimilation
e Address Uncertainty
* Ensembles (multi-model, single model/multiple physics, /initial

state, /resolutions, etc.)



Resolution Issues: Structure and Intensity

HURRICANE DENNIS, 2004
27-9 km run ’ 9-3 km run

850 mb Reflectivity valid 15 UTC 6 July for 3—km HWRF
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Physical Processes: Convection

> Changes to convection scheme result in diverse forecasts!
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Data Assimilation

To improve TRACK forecasts:
- Large-scale observations and better assimilation
To improve INTENSITY forecasts:

- hurricane scale observations to describe 3-D
storm structure and data assimilation techniques
valid for vortex scale motions

- feedback to improved track forecasts
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Vortex-Scale Data Assimilation

3D-Var 850mb wind increment (ms™)
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Vortex Scale Data Assimilation

» ESRL’s Local Assimilation and Prediction System (LAPS)

» High resolution gridded analysis
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Predictability/Uncertainty
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Intensity Research Issues

» Tropical Environment
 Vortex and trough interactions
«  Shear-vortex interactions

« Wind and Thermodynamics - Saharan Air Layer as o f
Catcgwj
» Vortex-Scale Processes o e 94

* RAINBANDS & EYEWALL REPLACEMENT CYCLES
 INTERNAL DYNAMICS AND MIEThe blink of a hurricane’s eye

«  DRAG AND SURFACE BOUND AFirience wincs and rain urounding the eye. Studsing i
« BOUNDARY LAYER ROLLS =

process could lead to better forecasts of storms’ strength.

> Air Sea Interactions
- Ocean heat content

- I The original ey;awall, The eye shrinké, and The inner eg,re'has
Wave breaklng and sea Spray surrounded by bands the rain bands begin  vanished, leaving only
of rain and wind to form a second the outer eye, which
eyewall around the  begins to shrink. The
first. Storm weakens. hurricane is now
>  Predictability of inner core motions Soures: Uty f st Unkvesty of Mo Ntoralcaer OIS 10 SUTENgEREn.




NOAA cannot meet goals alone!
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QUESTIONS?




Background Material




Research Challenges

 Predictability/Uncertainty: Ensembles

« Can model system represent key processes?

Large scale wind and moisture structure
Convection in vorticity-rich environment
Air-sea interface
Vortex dynamics

Atmospheric boundary layer
Upper ocean structure
Microphysics/aerosols

« Optimal use of inner core observations

(=) AOML Program Review



	Slide Number 1
	 Motivation and Strategy: HFIP
	 NOAA’s Primary Guidance Models
	 HFS: Mesoscale Modeling System
	 2007 Hurricane Season
	 High Resolution Mesoscale Modeling Issues
	Slide Number 7
	  Physical Processes: Convection
	Slide Number 9
	Slide Number 10
	Vortex Scale Data Assimilation
	Predictability/Uncertainty
	Intensity Research Issues				 
	NOAA cannot meet goals alone!�
	Slide Number 15
	Background Material
	Slide Number 17

