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＊ TC forecast Error of the operational CWB WRF was relatively

unsatisfied forecast in 2009

Motivation

Observation and forecast tracks
>1200 mm Rainfall in 24 hours
>2700 mm Rainfall in 72 hours

Typhoon Morakot (2009)
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TC  Relocation
CPS: GD -> KF

Partial cycling
Outer loop
New trigger KF 

New TC initialization

TC  bogus

Operation
Blending 
NCEPGFS & TWRF
45km   15km

Comparison between TWRF & CWB forthe TC Track Forecast Errors 
WRF(2008-2010)          TWRF(2011-2015)

Two-way interaction

90km

100km



D1: 662*386 (15-km)
D2: 1161*676 (3-km)
52 levels in the vertical

TWRF2.0TWRF1.5

D1: 222*128 (45-km)
D2: 184*196 (15-km)
D3: 151*181 (5-km)
45 levels in the vertical



TWRF Model configurations

• 4 times per day (00, 06, 12, 18 UTC)
– 15/3-km resolution,  52 vertical levels

• Partial cycle, BC from NCEP GFS, CV3 BES 

 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



Courtesy of  Yating Tsai



Blending the GFS analysis with TWRF to 
improve the IC 

RF
ana

RF
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Small scale from TWRF Large scale from GFS

TWRF

GFS CLS=1200 km



GFS (>1200km) TWRF (difference) 

＋

Blending
large scale features small scale features

New initial field

Case study:  TEMBIN (2012082100)



Cases & DOE of TWRF2.0 (1-Way,15km)

* Warning TC

Resolution Partial cycling CLS of Blending
TWRF2.0 15/3 km, η= 52 2 1200 km
TWRF2.0_300 15/3 km, η= 52 2 300 km
TWRF2.0_p1 15/3 km, η= 52 1 1200 km
TWRF1.5 45/15/5 km, η= 45 2 1200 km

Date Intensity Movement Cases no.

Noul* 2015/05/03/18~2015/05/09/06 Strong Recurved 23

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

CHAMPI 2015/10/14/00～2015/10/16/00 Medium-strength Recurved 9

Total cases 166



* Warning TC

Resolution Partial cycling CLS of Blending
TWRF2.0 15/3 km, η= 52 2 1200 km
TWRF2.0_300 15/3 km, η= 52 2 300 km
TWRF2.0_p1 15/3 km, η= 52 1 1200 km
TWRF1.5 45/15/5 km, η= 45 2 1200 km

Date Intensity Movement Cases no.

Noul* 2015/05/09/06~2015/05/09/06 Strong Recurved 1

Chan-Hom* 2015/07/07/18~2015/07/10/00 Medium-strength Recurved 10

Linfa* 2015/07/04/00~2015/07/09/06 Weak Westward 22

Soudelor* 2015/08/04/12～2015/08/07/12 Strong Westward 13

Goni* 2015/08/18/00～2015/08/21/00 Strong Recurved 13

Dujuan* 2015/09/23/00～2015/09/28/06 Strong Westward 22

KOPPU 2015/10/14/00～2015/10/16/00 Strong Westward 9

Total cases 90

Cases & DOE of TWRF2.0 (1-Way,3km)



TWRF-300-P2_15km

TWRF-1200-P2_45km
TWRF-300-P2_3km



TWRF-300-P2_15km

TWRF-1200-P2_45km
TWRF-300-P2_3km



TWRF-300-P2_15km

TWRF-1200-P2_45km
TWRF-300-P2_3km



TWRF-300-P2_3kmTopography effect on TC track



Experiments result for TWRF2.0(15km) to 2015 
10 TCs  166 cases
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Experiments result for TWRF2.0(3km) to 2015 
7 TCs  90 cases
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Experiments result for TWRF2.0 (15km V.S. 3km) to 2015 
7 TCs  90 cases
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TWRF1.5 TWRF2.0

NCEPECMWF
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Courtesy of  Yating Tsai
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TWRF1.5 TWRF2.0

NCEPECMWF
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TWRF1.5 TWRF2.0

NCEPECMWF
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Lionrock 



From 993 to 884 hPa 
within 120hrs forecast

Obs. Min. 938 hPa

Lionrock 

積雲參數、微物理(Thompson、Ferrier、WSM6) 、
初始場、垂直解析度、海溫 ？
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Dropsonde Experiment  result  for 2008-2016   
36TCs  48 cases

加入dropsonde資料，
TWRF平均誤差改進幅度為 6.4%。



●今年(2016)TWRF之水平解析度由45/15/5 km提高為

15/3 km，TWRF2.0(15/3km) 針對2015年之颱風個

案進行測試，其路徑預報誤差優於TWRF1.5(45/15km)

● 在TWRF2.0實驗中，3km模式的路徑預報誤差比 15km 
模式的路徑誤差小，亦可更有效反應地形之效應

● 2016年TWRF2.0的24/48/72小時颱風路徑預報誤差

分別為80/135/221 km，優於TWRF1.5、NCEP，比

EC稍差

● 3km模式的颱風強度有過度預報的問題，有待進一步研

究釐清

● 統計2008～2016年36個颱風共48個案，加入投落送

資料，颱風路徑預報誤差改進6.4％
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