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Outline

A Obijectives
A A brief summary of our previous work

a) How was the problem identified?

b) Which kind of observations are used in model evaluation?

c) How was the new physics of turbulent mixing developed
and implemented in HWRF?

d) What is the impact of the modified physics on the simulated
structure as seen in idealized simulations?

A On-going work: model diagnostics using simulations

of Hurricane Earl (2010)

a) Is the impact of the modified physics in real-case
simulations consistent with that found in idealized simulations?

b) Is the intensity forecast a physics problem or initialization
problem?

A Summary and future work



Following HFIP Objectives

A Increase usefulness of observations in
high resolution (e.g. regional) hurricane
modeling systems.

A Develop advanced model diagnostic
techniques to support model
Improvements and identification and
analyses of sources of model errors.



How was the PBL problem identified?
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Defining PBL height in hurricanes

(Jun Zhang, Rogers, Nolan, and Marks, 2011 MWR)
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Max Vt in storm rel coordinates occurs well within the inflow layer and
within the frictional boundary layer associated with strong inflow that
arises in part because of the departure from gradient wind balance.



|dentification of Problem in physics Scheme
pre-2012 HWRF
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The boundary layer is too diffusive compared to observations!



Low-level (~500 m) eyewall penetrations into very intense

Hurricanes Allen (1980) and Hugo (1989)
(Jun Zhang, Marks, Montgomery and Lorsolo 2011 MWR)

Allen, Aug. 6 (Marks 1985 MRW) Hugo, Aug. 15 (Marks et al. 2008 MWR)
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Use observations to calibrate PBL physics
In operational hurricane models

Before modification (pre-2012 HWRF)
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Effects of Vertical Eddy Diffusivity in ldealized HWRF Simulations
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Adepth of inflow layer more consistent with dropsonde
composites
Apeak radial inflow stronger with more accurate Km
Amore prevalent role of BL dynamics in spin up

process

The purple line is the inflow layer depth from the
composite analysis using hundreds of dropsonde data
(Jun Zhang et al. 2011b MWR, on the characteristic
height scales of the hurricane boundary layer).

(Gopalakrishnan et al. 2012 JAS, in press)
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Latitude

Further investigate the impact of vertical eddy
diffusivity using HWRF simulations of
Hurricane Earl (2010)
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Is the impact of modified physics in real-case simulations
consistent with that found in idealized simulations? 11
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Two sets of cycling simulations of Hurricane Earl with different physics
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