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FDL/N & HWRF Ocean Model Upgrade:
Replacing POM-TC with MPIPOM-TC

* MPIPOM-TC uses MPI software to run efficiently on
multiple processors, allowing for both higher grid
resolution and a larger ocean domain than POM-TC

* MPIPOM-TC accepts flexible initialization options

* MPIPOM-TC is an adaptation of sbPOM, which has
community support and includes 18 years of physics
updates and bug fixes

* MPIPOM-TC is a modernized code with NetCDF /O

e MPIPOM-TC uses a single prognostic code in all
worldwide GFDL, GFDN, and HWRF ocean basins



POI\/ITC Atlantic Domains:
“United” and “East Atlantic”
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URI’'s MPIPOM-TC transatlantic domain
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MPIPOM-TC vs. POM-TC: Ocean response to
Hurricane Katia (through 2011090800)

MPIPOM-TC — POM-TC SST
.. More cooling in MPIPOM-TC I

MPIPOM-TC SST (wake only) POM-TC SST (wake only)
<IMPIPOM-TC agrees with TMI |l x 1|




Distance std dev (km)

Hurricane Sandy 18L: 2012102506

Sandy (2012) Tracks: H135 (blue) and HNIF (red)

7—8 HWRF/POM-TC (red)
tracks are similar, but miss

the left recurvature late
el P, M 13

-B0 75 -7a -5 -80
Laongitude

Sandy (2012) Crstance Standard Deviation: H136 & HNIF

2

HWRF/MPIPOM-TC (\

& HWRF/POM-TC NA
track standard deviations: "
2012102506 forecast /| | |
is highlighted red A H

100 150
Houwrs since start of 15t cycle: 2002102218

0 -

Maximum wind speed (kt)
3

Bdnximum wind speed std dev (kt)

Sandy (2012) Winds: H136 (blue) and HNIF {red)

7 HWRF/MPIPOM-TC (blue)

~ vs. HWRF/POM-TC (red)
max wind: noisy, but best
fitis HWRF/MPIPOM-TC

50 100 150 200
Houwrs since start of 15t cycle: 2002102218

_Sandy (2012) Wind Standard Deviation: H136 & HNIF

HWRF/MPIPOM TC
& HWRF/POM-TC
max wmd std_dev -

Houwrs since start of 15t cycle: 2002102218

Central pressure (hPa)

Sandy (2012) ﬁ'essuv' H136 (blue) nnd HNIF {red)

A\ HWRF/MPIPOM-TC

HWRF/MPIPOM-TC (blue)
vs. HWRF/POM-TC (red)
pressure: best forecast is

100 150
Houwrs since start of 15t cycle: 2002102218

Sundv (20%2) ﬁ:w‘c Standard Dennhun H136 & HNIF

Central pressure std dev (hPa)
@

i w,. LU

HWRF/MPIPOM TC
& HWRF/POM-TC
' l pressure std dev

b

| i H K i .'JI
| 'il ﬂi fhrl ||! Y ﬂ!|f|}|{|'."%|. Ii Lﬂ II ”;I:(ﬁl
ARA AR AR
‘h‘[ I | '“-uiir'.,ﬁ'f"'ﬁ |r:,’ lﬂ:.l1 | I‘.J ‘,‘ 'I!||I‘.
g T

I'\'I “JI I: 1 I“I f Ti “} W 1\““’& i IW\ i .' ”r’

Hours since mrlol st cycle: 201?1MZIB



MPIPOMTC SST + Currents

POM-TC SST + Currents

" More cooling in MPIPOM-TC:
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Hurricane Sandy 18L: 2012102612

~Better MPIPOM-TC Gulf Stream
. evolution improved track?
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Hurricane Katia 12L;: 2011083018
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MPIPOMTC SST + Currents
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Hurricane Earl O7L;: 2010082512
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Hurricane Earl O7L: 20100825 12 & 18 Z
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Proposed Worldwide MPIPOM-TC domains

Latitude

90

75

60

30

15

o

L
o

1
CJ
o

N
o

-90

Existing (solid) and Proposed (dashed) MPIPOM-TC Domains

45

|
|
|
South East I
Pacific i

|

AR |
T (O =
I 4

3 A
ransatlantic |5 -

East Pacific G
‘ u-ﬂ-' i
.
_______________ I ] —]

60 90 120 150 180 210 240 270 300 330
Longitude

360

14



URI’s MPIPOM-TC West Pacific Domain:
Ocean Response to Supertyphoon Bolaven with

NCODA initialization: 201208230-2800
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URI’s MPIPOM-TC West Pacific Domain:
Ocean Response to Supertyphoon Bolaven with
GDEMv3 + GFS SST initialization: 2012082300-2800

£ )
7 ey,

S
Iy A

lengitude lengitude




= —GFDL/MPIPOM-TC retrospective forecast of
Supertyphoon Haiyan, initialized 2013110500 (NCODA)

Tropical Cyclone HAIYAN(2013)
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GFDL/N and HWRF Ocean Coupling

Hurricane Model
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Afgospheke-Wave-Ocea n Coupled
Framework for GFDL/N and HWRF models

T, —atm. stress

Fo — latent heat flux

Fs — sensible heat flux

Fr — radiation heat flux

0 — potential temperature
R~ atm. spec. humidity
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!GFDL/(WWIII)/POIVI-TC 72-h Forecast of

Hurricane Irene (2011082612)

Fully coupled 3
)é10
1.8
L=
= 1.6
=z
g
A 1.4
1.2
1
-78 -76 -74 -78 -76 -74
Deg. East Deg. East

35-m Drag Coefficient
20



— —
——————

GFDL/(WWII1)/POM-TC 72-h Forecast of
Hurricane Irene (2011082612)
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~GFDL/(WWI11)/POM-TC 72-h Forecast of
Hurricane Irene (2011082612)
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Summary

Major 2014 upgrade of the GFDL/N and HWRF ocean
model components: Replacing POM-TC with MPIPOM-TC.

Alternative MPIPOM-TC ocean Iinitialization options are
being evaluated and tested for future implementation.

A fully coupled atmosphere-wave-ocean framework has
been developed for the GFDL/N and HWRF models to
explicitly resolve effects of wind-wave-current interactions.

The next step Is to investigate the influence of explicit
wave coupling on hurricane prediction. Near real-time test
runs are planned in 2014.
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