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History of the Project

1991 : Commencement with 3centres;: ECMWEFUKMOand JMA
The verification area was only western North PacifiéA(NP).

1994 : CMCjoined.
1999 : Verification for North Atlantic NAT) started.
2000 : DWDjoined. Verification for eastern North PacificENP started.

2002 : Verification for 2 regions in the Southern HemisphereSlOand AUR),
North Indian Ocean IO and central North Pacific CPQ started.

2003 : NCEPand BoM joined. A website for this project was launched.
2004 : Meteo-France (FRNand CMAjoined.

2006 : CPTE@nd NRLjoined.

2011 : KMA joined.

2017 : 11 NWPcentres (BoM, CMA, CMC, DWD, ECMWF, FRN, JMA, KMA,
NCEP, NRL, UKMQO) are now involvedhe project.
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Data Specifications

Year of Horizontal resolution of
NWPcentre verification provided data Model resolution as of 2015
commencement | (degrees in longitude and latitude)
BoM 2003 0.5625 x 0.3750 40kmL70
CMA 2004 0.2813 x 0.2813 T.639L60
CMC 1994 1.0x1.0 25km L80
20kmL60 (~Jan. 19)
DWD 2000 0.25x 0.25 13kmL90 (Jan. 20~)
ECMWF 1991 0.125 x 0.125 T.1279L137
T,798C2.4L70 (~Apr. 12)
FRN 2004 05x0.5 T,1198C2.2L105 (Apr. 13~)
JMA 1991 0.25x0.25 T,.959L100
KMA 2010 0.3516 x 0.2344 25kmL70
1.0x 1.0 (~Jan. 13) T574L64 (~Jan. 13)
NCEP 2003 0.5 x 0.5 (Jan. 14~) T.1534L64 (Jan. 14~)
T359L50 (~May)
NRL 2006 0.5x0.5 T425L60 (May-~)
UKMO 1991 0.2344 x 0.1563 17kmL70
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TCs In 2015

Northern Hemisphere : 1 January 201%0 31 December 2015
Southern Hemisphere : 1 September 20140 31 August 2015
Number of TCs[best track data provider]
27 Western North Pacific [RSMC Tokyo]
22 Eastern North Pacifiqincluding Central North Pacifig [RSMC Miami, Honolulu]
11 North Atlantic [RSMC Miami]
4 North Indian Ocean [RSMCNew Delhj
10 South Indian Ocean[RSMCLa Reunion]
13 AroundAustralia [RSMNadiand 4 TCWCs |
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(a) Western North Pacific (WNP) Position Error
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(a) WNP Detection Rate

200
L 180
L 160
0.7 . - 140
L ]
& 967 Detection Rate i Position Error (FT +72) { 120
o 250 - - ‘
< _ _
g 057 NUM e [ 100
8 400 - BOM -~
a 0.4- € o gﬂé == | 80
5 DWD ——
| @ ECMWF - |
0.3 71 ¢*0 FRN —— 60
E 160 JMA ——
0.2 - KMA L 40
. NCEP
NRL ——
0.1 . UKMO — | 20
02 03 04 05 06 07 08 09 1.0
Detection Rate
D-D 1 1 T 1 1 1 T 1 1 u
0 12 24 36 48 60 72 84 26 108 120

Forecast Time (hour)

= . Overall, ECMWEF, Met Office and NCEP performed the best
.\@m) —|,§Q’T J Met I | A ’ ’ :
X apan lVieteorological Agency followed by KMA JMA and NRI

Maximum Number of Samples



(a) WNP ATT Bias (FT +72)
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(a) WNP Central Pressure Scatter Diagram (FT +0)
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(a) WNP Central Pressure Scatter Diagram (FT +72)
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TCintercomparison website
will be available soon!

WGNE Intercomparison of Tropical Cyclone Track Forecasts Using Operational Global Models

Updated: 22 April 2016

JIIERIBRRI | Introduction || Read Me || Data || Data (regional) || Contact || Link |

Verification Result

Click on a region of the map to show a pop-up verification.

<http://nwp -verif.kishou.go.jp/wgne_tc/index.html>
Login ID: verif

Password: wgne2017 (beyond 13 October 2017)
Contact; globalnwp@naps.kishou.go.jp

ﬁ
;_T_l,gQﬁ: Japan Meteorological Agency
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Cumulative Frequency of Position Errors (FT +7
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The curves in WNP and ENP are steeper, which show that the number of large forecast errors is relatively smaller than

that in other regions. For NAT, there is a large dispersion among the models due to forecast busts for several models.



Hurricane Joaquin in the North Atlan{iET=0672)
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Specification of Regional Models

NWP Name of e L : Bogus
centers Model Verification Region Boundary data Model Res. as of 2015
JMA MSM WNP GSM Used 5kmL48
KMA RDAPS WNP GDAPS Used 10kmL40
Meteo NAT |
France ALADIN SIO, AUR IFS, ARPEGE Used 7.5kmL90
NAT,ENP,WNP 2/6/18kmL61
NCEP | HWRF NIO,SIO,AUR GFS Used (triple nest )
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Intensity ME
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Intensity ME
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Paper will be published by BAMS

A Thank you all for your cooperation!
A Paper will be published in November 2017.

WGNE INTERCOMPARISON
OF TROPICAL CYCLONE
FORECASTS BY OPERATIONAL

NWP MODELS
A Quarter Century and Beyond

MUNEHIKO YAMAGUCHI, JuNICHI IsHIDA, HiTOSHI SATO, AND Masaruki NAKAGAWA

Tropical cyclone track forecasts by operational numerical weather prediction models
have greatly improved over the last quarter century, but there still exist challenges
such as forecast busts and the enhanced use of ensembles.

(WGNE; www.wmo.int/pages/prog/arep/wwrp  climate, water, and environmental prediction on all
[rescrosscut/resdept_wgne.html), jointly estab-  time scales and diagnosing and resolving shortcom-
lished bv the World Climate Research Programme  ines. The WGNE has promoted various international

T he Working Group on Numerical Experimentation ~ atmospheric circulation models for use in weather,

%g%ﬁ.: Japan Meteorological Agency 24






Verification Method using MSLP

Target TCs

TC best trackdata provided by individual RSMCs are used in verification, with
focus on cyclones reachingropical storm (TS)intensity with maximum
sustained winds of34 knots or stronger. The tropical depression (TD) stage of
targeted TCs is also included in this verification, and TCs remaining at TD leve
throughout their lifespan are excluded.

TrackingMethod

TCs are trackedusing mean sea level pressuredata provided byparticipating
NWPcentres. Underthis method, the minimum pressure pointis identified as
the initial or predicted TC position.
1) First position (FT+0hr)is searched within a 500 km radius of abest track position.
2) Secondposition (FT+6hr)is searched withina 500 km radius of the first position.

3) Subsequently (FT+12hr~)a TC position withina 500 km radius of a referencepoint
determined from linearly extrapolation of the latest two positions is identified.

Trackingends when no appropriate minimum pressure point is found.
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Definitions

Position Error km AT CT
distance betweenthe best track (analyzed)

position and the forecast position Direction
of Movement

Forecast
Position

Position

Along Trackd Cross Track bias

AT (alongtrack) bias: bias in the direction TEOE
of TC movement Analyzed
CT (crosgrack) bias: bias in the direction Position

perpendicularto TC movement

Detection Rate
Detection Rate (t) = A(t)/ B(t), where:

A() : number of eventsin which a TC is analyzed aime t with the condition
that the NWP model successively expresses the TC uriiihe t
B(t) : number of eventsin which a TC is analyzed dime t.
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(b) North Atlantic (NAT) Position Error
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(b) NAT Detection Rate NUM
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(c) Eastern North Pacific (ENP) Position Error
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(d) AUR Detection Rate
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(e) South Indian Ocean (SIO) Position Error
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Detection Rate
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e) SIO Detection Rate
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WNP region

PositionMean Errorof homogeneousamples(2015)
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