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Impact of East Pac ocean coupling

HWRF FORECAST — TRACK ERROR (NM) STATISTICS
BASELINE EXPERIMENT FOR EPAC 2010-2011
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Impact of East Pac ocean coupling

Hurricane DORA Simulation: Initial time: 2011/07/20 12Z:-
Surface Temperature:
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HWRF’'s and GFDL’s pre-2011 POM-TC
ocean domains: United & East Atlantic
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HWRF’'s and GFDL’s new extended
East Atlantic POM-TC ocean domain
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Wind Speed (k)

Hurricane Earl (20100827/127):
HWRF ocean, intensity, and RMW

0 to 120-h Tracks 72- h SST HWRF ext 72-h SST: GFDL ext 72- h SST HPWRF orig

3D East Atl H21 A/POM forecast
th of

Earl 07L: Initialized 2010082712  OceanTem e (°C) and C s at a depth of Sm Ocean Temperature ( °C) and Currents at a depth of 5m
- a0
=8~ OBSR
=8~ HWRFext
~8- GFDLext
HWRForig 205
20
£ 285
s 3
6
20
275

Longitude.

tial ime: 2010008127 12UTC: 072 h coupled 3 D East Atl H21AIPOM forccast
Wind Stress (N m?)

Huricanc EARL Simul 2010108127 12UTC: 072 h coupled 3 D Ext East Al H211/POM forecast Huricane EARL Simulat : 2010108727 12UTC: 072 h coupled 3 D Ext East Al GF11POM forecast H
ean Surface Wind Stress (N m?) -an Surface Wind Stress (N m?)

Latitude

-e- 0BSR

-6~ HWRFext

-6~ GFDLext
HWRForig

L

12

1 59
Longitude

a8 72 61 59 61 59 55
chalHurs Lon gld Lon gld

0to 120-h intensities  72-h Tau: HWRF ext  72-h Tau: GFDL ext 72-h Tau: HWRF orig

Ext domain prevents loss of ocean coupling but degrades HWRF intensity forecast

Anomalously large HWRF RMW - excessive ocean cooling = erroneous weakening?

Ext domain in GFDL, which has accurate storm size, produces better intensity forecast
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Hurricane Earl (20100827/127):
New HWRF (H212) ocean and intensity

0 to 120-h Tracks 8/27 H212 00-h SST 8/30 H212 72-h SST 9/01 H212 120-h SST
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* New HWRF (H212) ocean cooling is under predicted...
* Likely explanation: low H212 intensity bias, especially after 72 hours



Hurricane Earl (20100827/127):
New HWRF ocean, intensity, and RMW

0 to 120-h Tracks 8/27 H212 00-h SST 8/30 H212 72-h SST 9/01 H212 120-h SST
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* New HWRF (H212) ocean cooling is under predicted...
* Likely explanation: low H212 intensity bias, especially after 72 hours
* But new HWRF storm size is much improved (vs. old HWRF storm size)



Hurricane Earl (20100829/187):
New HWRF (H212) ocean and intensity

0 to 120-h Tracks 9/01 H212 72-h SST SST Time Series at Buoy 41046 Location
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e At ~72-h, new HWRF ocean cooling is under predicted for the 29/18Z case too...

* Likely explanation again is the low intensity bias (in spite of very accurate track)

* But low HWRF intensity bias may be (partially?) due to cold pre-storm SST bias (see buoy)
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RTOFS-Global*

* Global 1/12 degree HYCOM model implemented
operationally 10/25/2011.

* Brand new model the size of the GFS implemented within
two years, after 2 years of planning and developing
partnership with Navy. NCODA initialization provided daily
by Navy.

— Application for hurricane modeling (HFIP)

* Base of unified HWRF-HYCOM regionally coupled model for
anywhere in the world.
e Possible downstream use:
— Simplified POM initialization (HWRF-POM). €< URI Effort
— Possibly OHC products.
* Slide courtesy of H. Tolman (EMC)



20111025: RTOFS-Global vs. Feature-based
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Developing a new MPIPOM-TC at URI

POM community code development
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URI-based code development

14



Why create a new MPIPOM-TC?

MPIPOM-TC uses MPI, allowing for higher
resolution and/or a larger domain in POM-TC

MPIPOM-TC is very scalable (to > 1000 CPUs)

MPIPOM-TC includes 18 years of community-
based updates and bug fixes

MPIPOM-TC is a modernized code with
netCDF input and output

MPIPOM-TC is an adaptation of sbPOM, which
has community support



2012 HWRF’s POM-TC Atlantic Ocean
domains: United & East Atlantic
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Latitude

New proposed MPIPOM-TC
Transatlantic ocean domain
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e Benchmark results on URI linux cluster:

< fast enough?



Summary

* Coupling HWRF to POM-TC in the East Pacific

— East Pac coupling combined with other HWRF upgrades yields improved
track and intensity forecasts

* Diagnosing operational POM-TC in HWRF

— Intensity biases affect and are affected by SST cooling biases
— Storm size biases affect intensity biases via SST cooling biases
— Pre-storm ocean temperature biases affect intensity biases

 Determining optimal POM-TC resolution
— Wider than 1/6° grid spacing (e.g. 1/3° or 1/2°) is unacceptable
— 1/12° is marginally better than 1/6°, but finer than 1/12° is overkill



Summary (cont’d)

* Initializing POM-TC with Global HYCOM RTOFS
— RTOFS-Global initialization is an alternative to feature-based initialization
— Whether RTOFS-Global is better for POM-TC initialization is being explored
— A potential issue is differences between RTOFS-Global SST and GFS SST

* Creating a new MPIPOM-TC

— Having an MPI version of POM-TC would facilitate future developments,
such as increased resolution, larger ocean domains, better plug-and-play
initialization options, and wider community support



