Performance of hi-res GFS-based NOAA models v ECMWF
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2013 HFIP summer demo — WPAC

ATCF ID Resolution Comments
(3n+1 rule)
AVNO GFS 23 km GFS baseline
T574L64
FIM9 FIM |5 km 2011 GFS physics, dynamical
GIL64 core improves
HWRF HWRF 27:9:3 km GFS IC/BC — highest res NOAA
model
GEOO GFS SL Il km experimental semi-lagrangian
T1148L64 version of GFS2013 run at ESRL
EDET ECMWF HRES 10 km IFS cycle 38r2 (25 JUN 13)
T1279L137 increased vertical res; sfc drag;
shallow cu...
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Prelims — NBs — ROEs

* verify against working best track using NHC/JTWC rules — if it’s a TC — verify
» option to filter out over-land TC posits
» more frequent in WPAC than LANT

* EDET comes from ECMWEF (tigge or bufr)

» ECWMEF tracker using full res fields — has a few issues
» intensity forecasts have less bias compared to trackers using |deg fields (e.g., EMX)

* tracking for GFS/FIM9/GFS-SL uses 0.5 deg global fields — will not completely
resolve model TC intensity

* emphasize model performance vice performance as a forecast aid
» will not compare to OFCL or other ‘late’ aids such as TVCN

* homogeneous comps — every |2 h vice 06 h because HRES runs 00/12UTC

» 12-h run separation ~ e-folding time for run-to-run error correlation

® USN talk: tau = forecast time (h) ; phonetic alphabet for subbasins

* all analysis and plots done with python+opengrads using dictionaries of
python ‘vdeck’ and ‘mdeck’ objects (http://sourceforge.net/projects/wxmapZ/)
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review of the WPAC season
http://ruc.noaa.gov/hfip/tcact

slow start but active oct-nov ; ACE ~ -7% of normal
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WPAC 2013 oddities — 30W

transited three subbasins W—B—A

TC: 30W.2013 [THIRTY] Via: 35kt
mdeck2 best track

JTWC WPAC

dissipates in Arabian warnings
1 10306-110606

90E 100E 110E 120E 130E 14E 1 5E 160E

JTWC BB warnings
111506 -111606

103112

110100
110112
110200
110212
110300

5 110312

110400

) 110412

110500
110512
110600

5 110612

110700
110712
110800

3 110812

110900
110912
111000

5 111012

111100
111112
111200

5 111212

111300
111312
111400

5 111412

111500

9 111512

111600

5 111612

111700
111712
111800
111812

( 111900

111912
112000
112012
112100
112112
112200

[ 112212
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WPAC 2013 oddities part 2 — 02B & 05B

started in WPAC (gulf of Thailand) slide # 6

TC: 02B.2013 [PHAILIN] Vmeee 140kt TC: 05B.2013 [LEHAR] Vimext
mdeck2 best track mdeck2 best track
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112100
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112300
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) 112406
112412
112418
112500
112506
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112518
112600
112606
112612
112618
112700
112706
112712
112718
112800
112806
112812
112818

§ 112900

3558885666888
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02B STC Phailin (ED) 05B TC Lehar (RW)
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WPAC 2013 HWRF v FIM9 v GFS v ECMWEF - forecast error
homogeneous comps
Storms[N] [28]: 01W.13 03W.13 04W.13 06W.13 07W.13 08W.13 09W.13 10W.13 11W.13 12W.13 ... 23W.13 24W.13 25W.13 26W.13 27W.13 28W.13 29W.13 30W.13 31W.13 32W.1

350 H

1 1 1
B HWRF - HWRF LAM (LimitedAreaModel) 27:9:3 km

@ FIM9 - FIM G9[15kmL64] IC:NCEP_Hybrid
EEm AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid
[ EDET - ECMWF HRES
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CI120 FE
GFS FE

382 nmi

[ 15 nmi

631 nmi
210 nmi

| tau72 | taulzo [ — e —

36h 48h 72h 96h 120h

11[238] 34[223] 46[204] 65[184] 83[163] 115[125] 163([86] 230[57]
15[238] 28[223] 43[204] 61[184] 79[163] 111[125] 154[86] 190[57]
15[238] 30[223] 43[204] 61[184] 83[163] 115[125] 163[86] 210[57]
24[238] 33[223] 45[204] 61[184] 75[163] 115[125] 179[86] 227[57]

Mike Fioriﬁ:of"____ ,

GFS hizres i

CMWEF —WPAC 2013

HFIP telcon 20131204

HWREF fastest error
growth

FIM9 slowest error
growth

FIM9 most

competitive with
ECMWF

errors are ‘off the

charts’ compared to
CLIPER (C120)
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WPAC 2013 — intensity error

TR RRRRD———

WPAC 2013 HWRF v FIM9 v GFS v ECMWEF - intensity error °
Bias = mean(diff) -- bars ; Error = mean(abs(diff)) -- lines
Storms[N] [28]: 01W.13 03W.13 04W.13 06W.13 07W.13 08W.13 09W.13 10W.13 11W.13 12W.13 ... 23W.13 24W.13 25W.13 26W.13 27W.13 28W.13 29W.13 30W.13 31W.13 32W.1

HWRF almost NO bias
(mean error)!!

— HI\NRF-HWRF LAMl(LimitedAreaModel:‘I) 27:9:3 km I l l l l
o2 e mensmanace s ) |« ECMWEF has highest initial
N A S—————r S N o o ] intensity error; HWRF
. almost none

®* asin the LANT, ECMWF
bias decreases in time...

* higher res in FIM9 (15 km)
results in smaller bias than
the GFS at the later taus,
but signal is reduced by
using 0.5 deg grids

* HWREF has higher abs
mean error (‘intensity
error’) in WPAC (17 kt) v

Vmax MeanE(Bias)/AbsMeanE [kt]

12h

24h

36h

48h

72h

96h

120h

3; -1[238]

10, 2[223]

14, 2[204]

15, 2[184]

17, 0[163]

15; -1[125]

14; 2[86]

13; 4[57]

13; -10[238]

17; -13[223]

19; -15[204]

21, -16[184]

23; -18[163]

22;-16[125]

20; -12[86]

15; -6[57]

14; -11[238]

17; -14[223]

19; -15[204]

21; -16[184]

23; -17[163]

23; -19[125]

20; -16[86]

16; -11[57]

22;-20[238]

18; -11[223]

20; -12[204]

21; -12[184]

22; -13[163]

23; -11[125]

21; -8[86]

16; -4[57]

LANT (~10kt)

_WPAC 2013
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Intensity v Forecast Error
WPAC cases of extremely large ECMWF HRES intensity errors  slide # 9

AVNO(olive), HWRF(violetred), EDET(gold) 120—h Fcst for TC: 11W.2013 [UTOR] Ve 20kt
runDtg: 2013080812 120-h veriDtg: 2013081312 tracker source: jtwc, ecmwf

AVNO={AVNO — NCEP GFS[27kmL64] IC:NCEP Hybrid} ; HWRF={HWRF — HWRF LAM (LimitedAreaModel) 27:9:3 km} ; EDET={EDET — ECMWF HRES}

081112 130
081200 95
081212 85
081300 100
081312 95
081400 85
081412 75

104 kt Intensity
error!!!




Intensity v Forecast Error
WPAC cases of extremely large ECMWF HRES intensity errors

AVNO(olive), HWRF(violetred), EDET(gold) 120—h Fcst for TC: 11W.2013 [UTOR] Ve 25kt
runDtg: 2013080900 120-h veriDtg: 2013081400 tracker source: jtwc, ecmwf
AVNO={AVNO — NCEP GFS[27kmL84] IC:NCEP Hybrid} ; HWRF={HWRF — HWRF LAM (LimitedAreaModel) 27:9:3 km} ; EDET={EDET — ECMWF HRES}

HWRF excellent
Vmax forecast
ECMWEF flat-lined

R,

ECMWEF tracker issue!?

»
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Vmax MeanE(Bias)/AbsMeanE [kt]

Vmax MeanE(Bias)/AbsMeanE [kt]
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WPAC 2013 HWRF v FIM9 v GFS v ECMWF - initial intensity error 01W-16W

Bias = mean(diff) -- bars ; Error = mean(abs(diff)) -- lines
Storms[N] [13]: 01W.13 03W.13 04W.13 06W.13 07W.13 08W.13 09W.13 10W.13 11W.13 12W.13 14W.13 15W.13 16W.13

B HWRF - HWRF LAM (LimitedAreaModel) 27:9:3 km
[ FIM9 - FIM G9[15kmL64] IC:NCEP_Hybrid
EEm AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid

[ EDET - ECMWF HRES

WPAC 2013 HWRF v FIM9 v GFS v ECMWF - tau 72 intensity error 01W-16W

Bias = mean(diff) -- bars ; Error = mean(abs(diff)) -- lines
Storms[N] [8]: 01W.13 06W.13 07W.13 09W.13 11W.13 12W.13 14W.13 16W.13
T T T T

B HWRF - HWRF LAM (LimitedAreaModel) 27:9:3 km
[ FIM9 - FIM G9[15kmL64] IC:NCEP_Hybrid

EEm AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid

[ EDET - ECMWF HRES

L L L L
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3 13 232921 | 200 -7 o o2 30,2811 | 13:-1003) & 200] 10; 101

Vmax MeanE(Bias)/AbsMeanE [kt]

Vmax MeanE(Bias)/AbsMeanE [kt]
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WPAC 2013 HWRF v FIM9 v GFS v ECMWF - initial intensity error 17W-33W

Bias = mean(diff) -- bars ; Error = mean(abs(diff)) -- lines

Storms[N] [15]: 17W.13 19W.13 20W.13 21W.13 22W.13 23W.13 24W.13 25W.13 26W.13 27W.13 28W.13 29W.13 30W.13 31W.13 32W.13
T T T T

B HWRF - HWRF LAM (LimitedAreaModel) 27:9:3 km
[ FIM9 - FIM G9[15kmL64] IC:NCEP_Hybrid

EEm AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid

[ EDET - ECMWF HRES

WPAC 2013 HWRF v FIM9 v GFS v ECMWF - tau 72 intensity error 17W-33W,
Bias = mean(diff) -- bars ; Error = mean(abs(diff)) -- lines
Storms[N] [13]: 17W.13 19W.13 20W.13 21W.13 22W.13 23W.13 24W.

I I T T

T

13 25W.13 26W.13 28W.13 29W.13 30W.13 3
T T T

B HWRF - HWRF LAM (LimitedAreaModel) 27:9:3 km
[ FIM9 - FIM G9[15kmL64] IC:NCEP_Hybrid

[|Emm AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid

[ EDET - ECMWF HRES
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WPAC 2013 model (ECMWVF) forecast intensity error
storms of shame lide # 12

2013 07w TY SOULIK 125 : 7.2; 9.2 22.4 135.6 : 070512<->071418 : 19.1<->31.7 :116.7<->158.0 8.3 :11.4 : 9: 2: 5:ddED :tG: 54 9X: 92W 1st: 070718
2013 11w STY UTOR :130 ¢ 9.2;10.2 : 18.3 120.8 : 080712<->081718 : 12.0<->25.9 :109.1<->138.6 8.4 :10.5 : 8: 1: 7:ddED :tG: 30 9X: 96W 1st: 080818
2013 17w STY USAGI 140 : 6.8; 8.2 : 19.5 124.9 : 091506<->092312 : 17.0<->25.4 :110.2<->132.6 9.0 :14.4 : 6: 4: 6:ddED :tG: 36 9X: 99W 1st: 091618
2013 23w TY DANAS 125 : 5.2; 7.5 : 21.3 140.6 : 100100<->100818 : 15.9<->36.0 :126.9<->151.5 5.9 ¢+ 7.7 + 6: 0: 4:ddRI :tG: 54 9X: 97W 1st: 100312
2013 28w STY LEKIMA 140 : 6.2; 7.8 18.8 155.0 : 101818<->102612 : 9.3<->39.5 :144.3<->169.0 : 8.9 :15.6 : 8: 4: 4:ddED :tG: 42 9X: 95W 1st: 102012
2013 31w STY HAIYAN :170 : 8.8;10.8 10.9 134.5 : 110106<->111200 : 5.4<->24.7 :107.2<->164.2 :11.3 :21.6 : 7: 4:11:ddED :tG: 48 9X: 99W 1st: 110306

TC: 07W.2013 [SOULIK] Vit TC: 11W.2013 [UTOR] Vae: 130kt TC: 17W.2013 [USAGI] Vie: 140kt
mdeck2 best track mdeck2 best track mdeck2 best track

07W — almostSTY & | IW —STY UTOR (ED) 4.8 I7W — STY USAGI (3
' , & & = rabbit) (ED)

LEKIMA (ED)

092306
A 092312

§ 071418

8888888888888388

TC: 23W.2013 [DANAS] Vi 125kt TC: 28W.2013 [LEKIMA] Vn.: 140kt TC: 31W.2013 [HAIYAN] Vpa: 170kt
mdeck2 best track mdeck2 haat track mdeal® hmmd Aemals

100100 101818 110106
X 100106 o 110112

B2 28W —STY 3IW —STY HAIYAN &
LEKIMA (ED)

102212 126
102218 140

9 102300 140 G . . 4 110512 90

§ 102306 140 A Fr . 5 110518 105
102312 140 5 < - 110600 130
102318 140 8 . 5 110606 135
102400 140 ’ 9 110612 140

23W — almostSTY | . : g igii e 5 gt

G 100706 125 v { . A @ 110712 165
100712 120 1 4 \ 3 110718 170

DANAS (RI) o

6 100812 55 - . N ’ . G 110818 125
100818 50 P . 102612 60 % ) 110900 115

* . _ 110906 105

4 110912 100

11110
170E 6 111112 30

111118 20

111200 20

" >
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07W, IIW, 17W, 23W, 28W, 3IW

WPAC 2013 HWRF v FIM9 v GFS v ECMWEF - intensity error BIG IntErrStorms ° HWRF | .
Bias = mean(diff) -- bars ; Error = mean(abs(diff)) -- lines ciear winner
Storms[N] [6]: 07W.13 11W.13 17W.13 23W.13 28W.13 31W.13 With a Weak bias (as
— H'WRF - HWRF LAM l(LimitedAreaMod(-l:‘I) 27:9:3 km I l I I '
@ FIM9 - FIM G9[15kmL64] IC:NCEP_Hybrid E : : : 5 expected for' STYs)
60 [{mmm AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid LR EERRR LT oS ke 1
[ EDET - ECMWF HRES : : : : 3 o e
ol T S N o S —— e * huge ECMWVEF initial

intensity error — poor
inner-core TC analysis

* other global models
about the same except
intiallly

Vmax MeanE(Bias)/AbsMeanE [kt]

—10F bl e S B B -
—20 - Bl | R R | B L e -
] 0] SEEEEEREREEES FERRS FERRERE oo cux CEREE ERREREE - SRR EREEREE e RN R R N A .
o ) T -
_50 | | Il Il | | | |
oh 12h 24h 36h 48h 72h 96h 120h
4; -1[62] 11; -3(60] 17; -7[58] 20; -9[54] 23; -12[49) 18; -11[44] 16; -6[33] 14; -3[21)
22; -21(62] 30; -30[60] 34; -34[58] 37; -36[54] 40; -39[49] 37; -35[44] 30, -28[33] 21; -16[21]
23; -22[62) 30; -29[60] 33; -33[58) 36; -36[54] 38; -37[49] 36; -35[44] 31; -28[33] 22; -19[21]
41; -41[62) 34; -33[60] 34; -33[58] 38; -35[54] 40; -36[49) 36; -31[44] 31; -26[33] 23; -20[21]

GFS hi-res models v ECMWF —WPAC 2013

Mike Fiorino ESRL HFIP telcon 20131204

Lo E SRL
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07W, IIW, 17W, 22W, 28W, 3IW

WPAC 2013 HWRF v FIM9 v GFS v ECMWEF - forecast error BIG IntErrStorms

* superior HWRF
intensity errors do

Storms[N] [6]: 07W.13 11W.13 17W.13 23W.13 28W.13 31W.13

I I | I I 1 1 1
Il HWRF - HWRF LAM (LimitedAreaModel) 27:9:3 km : .
@ FIMI - FIM G9[15kmL64] IC:NCEP_Hybrid N OT translate INtO
Emm AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid
350 HCE EF)ET - ECMWF HRFS ............................................................................................. _ better track fo recasts
| | | | | | | | ®* errors lower than for all
300k fasmeeseniia i SSSTIOORIORPES IS SR SR——— SSRRPIPS fessisasi hosoneans i
: r r r r : : : storms — well-behaved
: z z z z : : : STYs
250_ ........ ....... R, ..... .................... .................... ...... e e ......... -
£
E' 200 st Dt
L
(W
150k - T e SO R RN TR e .
100[ R —
O 0Oh 24h 36h 48h 72h 96h 120h
8[62] 26[60] 39[58] 52[54] 64[49] 105[44] 152[33] 200[21]
13(62] 22[60] 38[58] 52[54] 64[49) 98[44] 131[33] 153[21]
12[62] 22[60] 35[58] 49[54] 64[49] 109[44] 144([33] 174[21]
17[62] 23[60] 42[58) 58[54] 77[(49] 109(44] 140[33] 178[21]

GFS hi-res mo.
Mike Florlno ESRL HFIP telcon 20I3 1204
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daffect of over-Iand points in the best track des:gnated as TC

WPAC 2013 HWRF v FIM9 v GFS v ECMWEF - forecast error BIG IntErrStorms - NOLAND ° .
big forecast errors

] , Stl:orms[N] [61: o7w.1l3 11W.13 17W.13 2?w.13 28W.13 31w.1l3 l ; come from over- Iand
B HWRF - HWRF LAM (LimitedAreaModel) 27:9:3 km : : : : g .
[ FIM9 - FIM G9[15kmL64] IC:NCEP_Hybrid g g : : : POI nts
EEm AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid ; ; : : :
350 HCJ EDET - ECMWF HRES SO OO — femamancatasaianaaos S i

* relative position of
models about the same

300 HRUUSUITN SOV WO T A A o
; r r r r r r ; except ECMWEF has
ol ; g ; ; ; ; ; higher forecast error
: : : : 1 1 : : growth — the very poor
E‘ . .
[0 I A SO SRS S SRS A S SO _ TC andlysis did affect the
48]
- track
150+ O R S S S mai
100 R R e s i
SO |- e mN N - & | mE | =R
ool -T
Oh 12h 24h 36h 48h 72h 96h 120h
8[60] 24[56] 36[53] 46[49] 59[45] 81[38] 119[27] 151[16]
13[60] 20[56] 33[53] 45[49] 55[45] 75[38] 110[27] 144[16]
12[60] 21[56] 33[53] 45[49] 58[45] 88[38] 111[27] 146[16]
17[60] 22[56] 38[53] 55[49] 71[45] 98[38] 128[27] 169[16]

_WPAC 2013

Mike Flormo.ESRLH, telcon 20131204
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Storms[N] [20]: 06W.13 07W.13 08W.13 09W.13 10W.13 11W.13 12W.13 14W.13 15W.13 16W.13 17W.13 19W.13 20W.13 21W.13 22W.13 23W.13 24W.13 25W.13 26W.13 28W.13

350

300

250

FE [nm]
N
o
o

150

100

WPAC 2013 HWRF v FIM9 v GFS-SL v GFS v ECMWF - forecast error

I HWRF - HWRF LAM (LimitedAreaModel) 27:9:3 km I ‘ I I I

[ FIM9 - FIM G9[15kmL64] IC:NCEP_Hybrid

3 GFS(T1148) GSI(T1148)-EnKF(T574) Control

U AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid [l e _
[ EDET - ECMWF HRES
Oh 12h 24h 36h 48h 72h 96h 120h

10[90] 30[81] 45[72] 65[62] 98[52] 111[33] 145[18] 250[13]
16[90] 27[81] 48[72] 72[62] 101[52] 105[33] 137[18] 189[13]
16[90] 36[81] 54[72] 73[62] 111[52] 133([33] 179[18] 310[13]
15[90] 28[81] 46[72] 64[62] 99[52] 105[33] 136[18] 216[13]
23[90] 30[81] 41[72] 56[62] 80[52] 99[33] 148[18] 250[13]
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~WPAC

2013

fewer cases because of
GFS-SL — 9 storms

before the | AUG 13
start of the demo

GFS-SL has greatest
error growth

GFS-SL in WPAC even
worse...
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FS- v NAVGEM-based models: COAMPS-TC, GFDN
- WPAC 2013 L

WPAC 2013 COAMPS-TC v GFDN v NAVGEM v HWRF v GFS v ECMWF - forecast error

* NAVGEM < GFS

Storms[N] [29]: 01W.13 03W.13 04W.13 05W.13 06W.13 07W.13 08W.13 09W.13 10W.13 11W.13 ... 23W.13 24W.13 25W.13 26W.13 27W.13 28W.13 29W.13 30W.13 31W.13 32W.1

1 1 1 1 1 T T | . 1
Bl COTC - COAMPS TC LAM (LimitedAreaModel) imbedded in NAVGEM : : : : COTC ha‘s Very h Igh
[ GFDN - GFDL LAM (LimitedAreaModel) imbedded in NAVGEM g § § §
mmm NVGM - NAVGEM [T359(47km)L42] ; ; ; ; error gr'OW
350 H @@ HWRF - HWRF LAM (LimitedAreaModel) 27:9:3 km T S e DU . i
@I AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid : ; ; ; Y :
[ EDET - ECMWF HRES : 5 S ; GFDN next hlghESt
300 ................... .................... .................... .................... ................ ......... | o serious issues W|th the
_ _ , , , | , _ USN limited-area-
250_ ........ ................... .................... .................... ................ ............... [ - mOdEIS...
£ : : : : : : :
5200_ ........ ................... .................... .................... ............... ........... g M
w : : : : : : :
T
150 TR PR R RO .- B R : o i
100 g g ; ;  Im— : 1 . 1
50 ]
0 Oh 12h 24h 36h 48h 72h 96h 120h
13[230] 46[215] 76[197] 102[176] 124[160] 196[109] 295[69] 439[46]
13[230] 42[215] 70[197] 92[176] 119[160] 180[109] 220[69] 299[46]
19[230] 34[215] 56[197] 74[176] 99[160] 132[109] 173[69] 242[46]
11[230] 31[215] 45[197] 62[176] 84[160] 113[109] 154[69] 244[46]
15[230] 28[215] 40[197] 55[176] 81[160] 108[109] 147[69] 229[46]
23[230] 30[215] 41[197] 55[176] 74[160] 105[109] 146[69] 233[46]
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COAMPS-TC with GFS v NAVGEM
WPAC 2013

WPAC 2013 COTC (run with NAVGEM) v CTCX (run with GFS) v NAVGEM v GFS v ECMMWF - forecast error ° modest impact Of using

Storms[N] [29]: 03W.13 04W.13 05W.13 06W.13 07W.13 08W.13 09W.13 10W.13 11W.13 12W.13 ... 23W.13 24W.13 25W.13 26W.13 27W.13 28W.13 29W.13 30W.13 31W.13 32W.1 i i
. l I I , , , , GFS vice NAVGEM in
Il COTC - COAMPS TC LAM (LimitedAreaModel) embedded in NAVGEM : : :
[ COTC - COAMPS TC LAM (LimitedAreaModel) embedded in GFS vice NAVGEM : : g COTC
B NVGM - NAVGEM [T359(47km)L42] : : :
350 |{EEm AVNO - NCEP GFS[27kmL64] IC:NCEP Hybrid L. feoaeasana ] I - g e .
[ EDET - ECMWF HRES ; ; ; * still issues with USN
300F - S — RTINS S TNOMITAE N S— NN - . I A -
250k fnneennennenens Y SO R {emeeenneneennened - SR .
£
5 0] 0 SRR B T B R R S R LEEEr RERIIPPPEPRPREN BRI .
L
L
150 TR TR PSR S & e S .
OO -t e R .
50 .
0 oh 12h 24h 36h 48h 72h 96h 120h
13[223] 46[208] 75[190] 100[166] 123[151] 200[103] 315[66] 465[40]
14[223] 42[208] 67(190] 92[166] 119[151] 179[103] 274[66] 426[40]
19[223] 34[208] 56[190] 72[166] 97[151] 129[103] 174[66] 236[40]
15[223] 27[208] 40[190] 54[166] 79[151] 107[103] 163[66] 233[40]
23[223] 29[208] 40[190] 54[166] 73[151] 104[103] 169[66] 247[40]

GFS hi-res models v ECMWF —~WPAC 2013 P
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Takeaways

JTWC over-land TC posits in (working) best track have a significant on
forecast error

ECMWEF had dreadful intensity errors in WPAC — they have a serious TC
analysis issue — but impact on track was weak (Fiorino and Elsberry 1989)
as in the LANT/EPAC HWREF has very low initial position and intensity errors

» vortex initialization recovers almost all of the location and intensity in the TClvitals

FIM9 had a good year v GFS v ECMWF v HWRF

as in LANT/EPAC resolution is not a sufficient condition for TC prediction
success

doubling the resolution of the GFS degraded TC performance less severely v
LANT/EPAC

» consistent with experience at ECMWF — need to ‘adapt’ physics to new resolution

USN limited-area-models have serious issues that go beyond the embedded
global model
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