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Motivation

* TC forecast Error of the operational CWB WRF was relatively

unsatisfied forecast in 2009
8/08 00:00 I 8/09 00:00 CWB WRF(45KM) (09/08B/03/182-09/08,/09/06Z) OP PS

25 r
&R (mm) TYPHOON, — MORAKOT =

>2700 mm Rainfall in 72 hours Observation and tracks

Typhoon Morakot (2009)




Comparison between TWRF & CWB forthe TC Track Forecast Errors

Track mean forecast errors (km)

WRF(2008-2010) TWRF(2011-2015)
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TWRF1.5 TWRF2.0
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D1: 222*128 (45-km)
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e 4 times per day (00, 06, 12, 18 UTC)

— 15/3-km resolution, 52 vertical levels
 Partial cycle, BC from NCEP GFS, CV3 BES

OO0 Model physics

Microphysics: Goddard MPS

Cumulus: Kain-Fritch scheme with new trigger function
PBL: YSU scheme

Surface layer: Monin-Obukhov scheme

Land process: NOAH

Long wave and short wave radiation: RRTMG

Gravity drag parameterization




Model terrain height (m) Skm
Terrain Height Max height =3015.14
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Blending the GFS analysis with TWRF to
improve the IC

BLD, =TWRF, ~TWRF,_ +GFS_ "

Small scale from TWRF Large scale from GFS

TWRF

GFS | CLS=1200 km

mmmmmmmmmmm



Case study: TEMBIN (2012082100)
TWRF gd|fference

RE hPa) -— WRF(S

GFS (>1200km)

SEA LEVEL PRESSURE (hPa) —-— GFS(L)

large scale features

!

Blending

SEA LEVEL PRESSURE (hPa) - Blend

SEA LEVEL PRESS

small scale fea'l'ures

4| New initial field




Resolution Partial cycling CLS of Blending

TWRF2.0 15/3 km, n= 52 2 1200 km
TWRF2.0_300 15/3 km, n= 52 2 300 km
TWRF2.0_p1 15/3 km, n= 52 1 1200 km
TWRF1.5 45/15/5 km, n= 45 2 1200 km
_____
Noul* 2015/05/03/18~2015/05/09/06 Strong Recurved
Chan-Hom* 2015/07/05/06~2015/07/10/00 Medium-strength Recurved 20
Linfa* 2015/07/04/00~2015/07/09/06 Weak Westward 22
Nangka 2015/07/05/18~2015/07/10/00 Strong Recurved 18
Soudelor* 2015/08/02/12~2015/08/07/12 Strong Westward 21
Goni* 2015/08/18/00~2015/08/21/00 Strong Recurved 13
Atsani 2015/08/19/00~2015/08/21/00 Strong Recurved 9
Dujuan™ 2015/09/23/00~2015/09/28/06 Strong Westward 22
KOPPU 2015/10/14/00~2015/10/16/00 Strong Westward 9
CHAMPT 2015/10/14/00~2015/10/16/00 Medium-strength Recurved 9

Total cases 166




Resolution

Partial cycling

CLS of Blending

1200 km
300 km
1200 km
1200 km

10
22
13
13
22
9

TWRF2.0 15/3 km, n= 52 2
TWRF2.0_300 15/3 km, n= 52 2
TWRF2.0_p1 15/3 km, n= 52 1
TWRF1.5 45/15/5 km, n= 45 2
_____
Noul* 2015/05/09/06~2015/05/09/06 Strong Recurved
Chan-Hom* 2015/07/07/18~2015/07/10/00 Medium-strength Recurved
Linfa™ 2015/07/04/00~2015/07/09/06 Weak Westward
Soudelor* 2015/08/04/12~2015/08/07/12 Strong Westward
Goni* 2015/08/18/00~2015/08/21/00 Strong Recurved
Dujuan* 2015/09/23/00~2015/09/28/06 Strong Westward
KOPPU 2015/10/14/00~2015/10/16/00 Strong Westward
Total cases

* Warning TC

90




HWRF 2015 Real time: TC Tracks
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Experiments result for TWRF2.0(3km) to 2015
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TRACK ERROR (km)

NEPARTAK - SLP TYPHOON TRACK MEAN ERROR
160703 00UTC to 160709 06UTC
DOMAIN 1

-—TWRF 1.5
- TWRF 2.0
-+ NCEP

-+ ECMWF

800.

700. -

600. -

500. -

400. -

300. -

200. -

100. -

0. ] [ | | ] | I | | ]
000 012 024 036 048 060 072 084 096 108 120
FORECAST HOUR

MemberTau 0o a2 Q36 048 080 o7z 096 108 120
TWRF 1.5 40.0{ 28) 57.2( 24) 73.6( 22) 89.0( 20) 115.1( 18} 153.0 16} 222.3( 14) 266.9( 12) 301.7( 10) 329.8( B) 328.9( 6)
TWRF 2.0 39.7( 26) 46.7( 24) 74.4( 22) 102.8( 20) 119.4( 18} 159.1( 16) 232.3( 14) 254.0(12) 266.5( 10) 257.2( 8) 320.4{ 6)
MNCEP 252(23) 44.3( 21) 56.6( 19) T8.8{17) 110.0( 17} 154.1( 16) 21900{ 14) a72.7(12) 3g7.9( 10) 523.2( B) 542.3( 6)
ECMWF 45.0{12) 46.2(11) 60.2( 10} 8.9( 9) 109.6( 9) 170,1( 8) 2196 7) 300.0( &) 398.2( 5) 551.2( 4) 6786 3
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48-hr accumulated rainfall Rainguage Observation
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CWB WRFMO04 (3km) TYPHOON TRACK FORECAST

Initial at 0600 UTC 06 Jul 2016
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Meranti

CWB/TWRF1.5 (15km) Typhoon Track Forecast
Initial from 2016091006 to 2016091506 SLP
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Meranti

MERANTI - SLP TYPHOON TRACK MEAN ERROR

160910 06UTC to 160915 06UTC
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CWB/TWRF1.5 (15km) Typhoon Track Forecast
Initial from 2016092300 to 2016092806 SLP

ECMWF/IFS Typhoon Track Forecast
Initial from 2016092300 to 2016092800
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CWB/TWRF (3km) Typhoon Track Forecast
Initial from 2016092300 to 2016092806 SLP
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MEGI - SLP TYPHOON TRACK MEAN ERROR
160923 00UTC to 160928 06UTC
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TRACK ERROR (km)

SLP TYPHOON TRACK MEAN ERROR
2016 year
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Lionrock

CWB/TWREF (15km) Typhoon Track Forecast CWB/TWRF (3km) Typhoon Track Forecast
Initial from 2016081912 to 2016083000 SLP Initial from 2016081912 to 2016083000 SLP
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Lionrock

CWB TWRF (3km) TYPHOON TRACK FORECAST

2016/08/22/12UTC SLP
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