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CHANGESTO BEIMPLEMENTED IN
2003

= Runfrom T254, 64 level GFS

= (QOcean Coupling over entire Ocean Domain, Gulf
Stream Assimilation

= |ncrease of Vertical Levelsfrom 18 to 42

=  Simplified Arakawa-Schubert Cumulus
Parameterization (SAS)

= GFSBoundary Layer Scheme (Replaces M&Y)
= More Accurate Pressure Gradient Computation



CHANGESTO BE IMPLEMENTED IN
2003 (cont’d)

* |mproved Mass Initialization
(Reduces Noise over Mountains)

* |mproved Interpolation of Winds over
mountains

* |mproved Vortex removal algorithm in
Initialization

 More consistent target wind in initialization

e Bug fix in computation of environmental field



Example of Improved Gulf Stream Structure with
New Ocean I nitialization
Hurricane Erin Initial Time: 0000 UTC 16 September

s 3 5 8§ 8 & 3
= &= &2 X X X

=
P ) &-—-I‘
AFW 90w AW  A0PW TRW TOW  BSTW
Fosscest st 72he



(49¢) 001260Z00Z ‘PUPA  Z16160Z00Z -loAw|
(,.8w ‘sinojuod) peadg pulm pup (papoys) bunpey |pjo]
UOI29AUO) DIDYLNY YiM (N oZ°CZ I0) 2JOPIS| JUDILINK




ne
al cl En e

(49¢) 001260Z00Z ‘PIUPA  Z16160Z00Z “oRW|
(,.8W ‘sinojuod) peadg pulm pup (papoys) bunpey |pjo]

Sy payldwis yim (N .5°€Z D) 2JOpIS| uDDLLINH




Track Verificationsfor 2001 Season Reruns

2001 ATLANTIC SEASON RERUNS

MUMBER OF CASEE: {49, 48, 47, 4B, 37)
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Track Forecasts of Hurricane Michelle from 2001,
2002 and 2003 GFDL Forecast Systems

2001 Treplcal Cyclone Tracke
Storm: AL1501 {MICHELLE)
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Track Forecastsfor Hurricane Michelle from
2001, 2002 and 2003 GFDL Forecast Systems

2001 Treoplcal Cyelone Tracke
Storm: H_1Cl1 {MICHELLE})
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Track Verificationsfor 2001 Season Reruns

2001 EAST PACIFIC SEASON RERUNS

MUMBER OF CASEE: {42, 41, 39, 36, 2B)
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Example of Reduced North Bias

2001 Troplcal Cyclone Tracke
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Storm: EP1101 {JULIETTE)
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|ntensity Verifications
for 2001 Season Reruns

2001 ATLANTIC SEASON INTENSITY FORECAST

MUMBER OF CASEE: (48,47 46,45,36)
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Intensity Verifications for 2001 Season Reruns

2001 EAST PACIFIC INTENSITY FORECAST

NUMBER OF CASES: (43,41,40,37.24)
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Forecast of Low-L evel Winds from 2002 and
2003 Prediction System
(Hurricane Erin)

HURRICAN ERIN

INITIAL TIME: 2 EEFTEMBER 1200 UTC
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Forecast of Low-Level Wind and Track from 2002
and 2003 Prediction System

Hurricane Kennalnitial Time: 1200 UTC, 22 October

HURRICANE KENNA (EP14)
2002 Troplcal Cyelone Tracke

Storm: EP1402 (KENNA) INITIAL TIME: {1200 UTG 22 OCTOBER)
] LT AV

oo
L)
T

7002 OPERATIONAL GFDL
2003 NEW GFDL
X OBSERVED SURFAGE WINDS

(5] - £n 2] =
[=] =1 = =1 =
T

MAX IMUM SURFACE WINDS (m/s)

[uo]
L=

L.
Ca

1119 110W 100W 10BW 107W 108% 105W 104W 1058 102 101W 100W
Farecasets: Beglnning 2002102212
Obgerved: Beginning 2002102212, every 12 houra

—
=

1 1 1 1 1 |
0 12 24 36 48 g0 72
FORECAST HCUR



Track Verificationsfor 2002 Season Reruns

2002 ATLANTIC SEASON RERUNS
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Track Verificationsfor 2002 Season Reruns

2002 EAST PACIFIC SEASON RERUNS

NUMBER OF CASES: (32, 28, 2B, 25, 18,10, 5}
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|ntensity Verifications for 2002 Season
Reruns

2002 ATLANTIC SEASONS RERUNS

NUMBER OF CAZSES: (94,91,84,75,63,48,40)
T T T T T T T T

LEAST B0
SKILL
50
— 2002 GFDL
20 L — 2003 NEW GFDL
— SH IPS
5 e DEGAY SHIPS
L L
L 50
1)
O
F 20
Ll
=
'_ L
< 10 F
L
o
04 0
<
[#5]
~10 |
—20
NEW GFDL
_SD 1 1 1 1 1 1 1 " 1 1 1 1
MOST 12 24 36 48 B0 72 84 96 108 120

Sk L FORECAST HOUR



Forecast of Low-Level Wind and Track
from 2002 and 2003 Prediction System

HurricaneLili Initial Time: 1200 UTC, 30 September

HURRICANE LILI
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Intensity Verifications for 2002 Season
Reruns

2002 EAST PACIFIC RERUNS

NUMBER OF CAEES. (31.26.24.21,15,9.4)
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SUMMARY

For 2001 the track error was reduced about 15% for the 2-3 day
period in both the Atlantic and East Pacific.

For 2002 in the Atlantic the track improvements were in the later
times (3-5 days) ranging from 8% at day 3 to nearly 35% at 4-5 days.

In the East Pacific the track error was reduced in both seasons
primarily due to elimination of the severe north bias near the Mexican
coast.

The new GFDL model has lead to significantly improved track
forecasts for cases in the 2001 and 2002 Hurricane Season.

Some improved skill in intensity prediction was noted in the 1-2 day
period although the model’'s large positive intensity bias was greatly
reduced particularly in the Atlantic.

The new model may tend to under-predict the intensity of depressions
and weak tropical storms except under highly favorable conditions.



