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Typhoon name Position Observation time
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‘The impact study of dropsonde data on tropical cyclone track
forecasting in DOTSTAR

Kun-Hsuan Chou,

Chun-Chieh Wu,

Po-Hsiung Lin

Department of Atmospheric Science, National Taiwan University

Abstract :

DOTSTAR (Dropwindsonde Observations for Typhoon Surveillance near the Taiwan Region) is an
international research program conducted by meteorologists in Taiwan partnered with scientists at the
Hurricane Research Division (HRD) and the National Centers for Environmental Prediction (NCEP) of
the National Oceanic and Atmospheric Administration (NOAA).

The DOTSTAR research team initiated the typhoon surveillance in 2003. During 2003 to 2004,
12 missions (10 typhoons and 190 dropwindsondes deployed) had been successfully conducted. Five

“models (4 operational and 1 research models) were used to evaluate the impact of the dropwindsonde on

tropical cyclone track forecasting.

Based on 10 cases of model evaluation, the statistic results indicate that all models, except GFDL,
show positive impact of the dropsonde data on the tropical cyclone track forecasting. In the first 72
hours forecasting, the mean track error reduction in three operational global models, NCEP GFS,
NOGAPS and IMA GSM, is 15, 12, and 20% individually. The track error reduction in WRF regional
model is 16%. However, there is no mean track improvement in the GFDL model.

The Student t-test is applied to examine the significance of above track error reduction. It is
found that only NCEP GFS modet at 42, 48 h; NOGAPS at 6 h; JMA GSM at 12, 18, 30, 54 h, GFDL at
72 h and WRF model at 12, 18 h reached the statically significant at the 90% level. The 6-72-h
averaged track error reductions from the ensemble averages of the three global models are 19%, while
83% of the forecasting times showing error reduction passes the Student-t test at the 90% significance

level.
Key word: DOTSTAR, Dropwindsonde
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Model 6 | 12 [ 18 | 24 [ 30 | 36 [ 42 | 48 | 54 | 60 | 66 | 72 | mean
Mean track error (km) 52 76 98 133 167 17 2\1; 246 232 246 313 294 187
NCEP | Improvement (ki) 2 16 13 1 43 42 67 65 9 -13 13 52 27
GFS Improvement (%) 5 21 13 9 26 24 32 27 4 -5 4 18 15
Case number 10 10 10 9 9 9 8 8 7 7 7 6
Mean track error (km) 58 95 131 167 218 253 281 367 445 527 624 501 306
| NOGAPS Improvement (kim) 8 14 17 12 21 21 5 23 61 117 146 65 43
Improvement (%) 14 15 13 7 10 8 2 6 14 22 23 13 12
Case number 10 10 10 9 9 9 8 8 8 8 ] 7
Mean track error (km) 46 80 1i4 151 203 223 269 355 4 460 590 405| 276
IMA Improvement (km) 9 25 19 37 68 43 57 76 81 67 104 55 54
GSM | Improvement (%) 19 32 47 25 33 19 2 21 %0 14 18 14| 20
Case number 5 S 5 5 5 5 5 5 5 5 5 4
Mean track error (km) 28 53 76 92 132 163 164 209 243 276 333 2906| 170
GFDL . Improvement (km) 1 0 -1 -18 -12 -16 -32 -16 16 39 46 37 5
| Improvement (%) 4 -2 =20 -9 -9 -19 -7 6 14 14 2s 0
Case number 1010 9 9 9 8 8 8 8 8 7
Mean track error (fm) 54 01 154 185 218 292 212 253 260 301  336| 207
WRE Improvement (km} 0 21 35 85 20 31 19 - 34 30 33
) Improvement (%) 0 24 23 29 9 12 7 11 9 16
Case number 10 10 9 8 7 6 6 6
Global | Mean track error (km) S§ 87 153 253 304 40 572 549] 281
Model | Improvement (km) 1 18 19 217 6@ 87 Ml 112 53
Ensemble | Improvement (%) 13 20 12 1 8 ;17 1?: 21 20 19
Mean | Case number 10 10 9 8 8 8 . 8 7

Tracks of Tropical Cyclone Meari (2004) (b)

AVN model, Typhoon Meari(2004), 12 Z, September 25
2400 —o—Nodrop —&—Alldrop ([JImp. rate
2200 M 50
2000 T el -
1 45 3¢
g a0 ~ - s
2 1600 N Lao E
5 1400 " o
g { 358
¢ 1200 bt 4
x
'5’1000 o 30 E
= a0 il iy s
| 25 =
600 " L1
—— AVN({drop) 200 ‘\'/’/t '/././ "
—6— AVN{nodrop) 200 '\--—-/'/
20N+ —&— BSTK(TWC) 0 . . . . \ . H °
0 12 24 36 48 8 72 84 96 108
i 7 T T Forecast time (h)
120E 125K 130E 135E
Tracks of Tropical Cyclone Mindulle (200
f Trop Y (2004) AVN model, Typhoon Minduile(2004), 12 Z June 29
36N 1 (/@\M s00{ —°o—Nodrop —s—Alldrop [Jimp. rate 10
g ] Co 0
5 450 °
30N ’ w0l : 0 B
£ -
< 3501 -20 ©
L [ €
25N o 3004 0 -30 2
5 2
5 ™ " -0 g
o R
Ll |
20N = ) In - g
—— AVN(drop) 1504 B 0 E
——e— AVN(nodrop) 1004 - L] U h
15N ——§— BSTK(THC) w0 =Ninl u £-~70
$ . r-80
I O

{I5E 130E 1258 1(30E 1058 140R o 2 24 3% 45 60 T2 84 S5 108 120
i . Forecast time (h)

2: (a) 82 (c) HFISKE - BrEAIRAL ITWC BERHESH NCEPGES IS SR SRR - (b)
82 (d) AIREREBRHAECE - B (07) BRE (B) ERER - ERRRRYEE -

461



