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Precision of the Tropical Cyclone Positioning and
Forecasts over the Western North Pacific in 2009

ZHAN Ruifen TANG Jie YU Hui
Key Laboratory of Typhoon Forecast Technique, Shanghai Typhoon Institute of CMA, Shanghai 200030

Abstract: Operational positioning and forecast errors of tropical cyclones (TC) over the western North Pa-
cific in 2009 are evaluated according to “Regulations on Typhoon Operation and Service”. The evaluations
are performed on the positioning of six methods, the track forecasts from twelve integrated, three objec-
tive and six numerical weather prediction (NWP) methods, and the intensity forecasts from four methods.
The results show that the TC positioning is better than that in 2008, with an average error in all methods
17.1 km and each less than 21 km. The average errors of domestic integrated track forecast in 24 h, 48 h,
and 72 h are 115.8 km, 217.5 km and 357. 1 km, respectively, which are worse than those in 2008. The
objective forecasts are better than the integrated forecasts with the average errors 113. 0 km in 24 h and
211.4 km in 48 h. The comparison of the track forecast errors from four official integrated methods shows
that National Meteorological Center (NMC) has good performance in TC track forecast in China Seas. The
intensity forecasts still rely mainly on statistical methods with the average errors of 4. 90 m + s~ ' in 24 h
and 7.43 m + s ' in 48 h. Comparing to the average performance in recent 10 years, the intensity forecast
has not made obvious improvement,
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Table 2 Positioning errors of TC

N 2009 4 2008 4
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H 74 501 16.0 364 22.0
JTWC 464 20. 1 318 18.5
i 5] 508 17.9 336 23.7
Bl ey 448 17.3 267 16.0
AA TR 391 15.7 255 23.5
T4 2832 17.1 1912 19.5
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Table 3 The mean errors of integrated track forecasts (unit: km)
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ks 18 385 113.0 16 306 207. 2 8 145 358.3
pregeias) 3 6 77.5 1 2 180. 9 1 2 186.0
WG 7 17 127.8 3 8 232.7 2 4 475.0
I“RE 14 256 120.0 12 207 242. 1 11 142 398.0
A 2 4 80.0 2 2 89.9
LG 1 9 69.3 1 7 88.3
Wir& 1 8 84.4 1 6 108.9
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Table 4 The mean errors of objective track forecasts (unit: km)
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Table 5 The mean errors of NWP track forecasts (unit: km)

24 JNE} 48 /N 72 JNE}
5k TCAE WiRks  FHiRzE TCA%  BURRE PRz TCA%E  BRRE ¥R

A5 B 22 382 133.8 19 307 246. 5 18 237 380. 4
|- ¥t & KU 21 287 147. 2 19 232 310. 3 15 176 565. 0
GRAPES- TCM 21 278 168.3 19 228 282.0 17 181 496. 2
JTNEUE 21 144 106. 8 17 111 206. 1 15 88 339.9

LT HUE 1 9 109. 3 1 7 112.3 — — —
A 21 349 120. 4 18 277 224.7 16 221 382.7
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Fig. 1

The distribution of box plots of track forecast errors from four official

integrated methods at (a) 24 h, (b) 48 h, and (¢) 72 h

The abscissa presents the forecast methods and the ordinate the track errors (unit: km).

The upper and lower limits of the dashed “whiskers” present the maxima and minima.

The upper and lower limits of the boxes present the third and the first quartiles of track errors

(75th and 25th quantiles). The median of errors is denoted by a black horizontal bar in the box
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Fig. 2 The regional distribution of 24 h-forecast track errors from

(a) CMA, (b) Japan, (¢) JTWC and (d) Korea
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Fig. 3 The trends of mean track forecast errors from three official integrated methods (unit: km) at
(a) 24 h, (b) 48 h, and (¢) 72 h
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Table 6 The integrated index of integrated forecasts
B4R 7 1% ms BN BlEE mEG WEE ARG A AR #WiLs  HA  JTWC  #HE
Al 0. 80 0. 80 0. 80 0.79 0.65 0.76 0.78 0. 84 0. 86 0.78 0. 80 0.77
48 /NI T AR B 349 280 306 2 8 207 2 7 6 349 316 341

4 TC BBy i FRAR BE 2

Nz 7 Pros (RG5O R AR N TR X TC %%

fii Fsf 1) F) 52 A ARF 18] Ch) W R ] L 2009 4 4% 7 i Y 24
AINE R Bl A TR R 25 S AR AR, FAEEMR KR E R,
MILTRBULE TARASE, BN LR B R 5 1)
SR B IR 2 F /N T 100 km, B i BSF ] 8 4, %

x7T ZETRAE2M4NEERATRRESIT (B4 km)
Table 7 The 24 h forecast error of landing point from integrated forecasts (unit: km)
TC %5 0903 0904 0905 0906 0907 0908 0913 0915 0917
BEiA WEEL AREM BRECE TREE R ARG GEEE MAEEW WA ARG BEAT
GBS} A 152. 8 45.2 68.3 3.8 A 12.8 68.5 49.1 161. 8 69.3
(23) an (15) (23) 22) 2D (18) 22) (20)
=00 A 144. 6 23.5 85.3 102. 1 B 29.8 80.5 55.0 108. 7 70.5
(23) 5 3 (23) (16) 2D (18) 22) 20)
LifEs B B 45.2 68. 3 3.8 A 15.6 68. 5 49.1 161. 8 69. 3
a7 (15) (23) 22) 2D (18) 22) (20)
s A 52.8 B B 109. 8 B B B B B B
5 an
WA A A A A 109. 8 B B B 55.7 82.7 B
17 C6) 22)
I HRE 83.8 132.9 35.7 56.0 12.0 33.4 9.1 54.7 33.5 53.8 52.2
(19) (23) (23) (G2 (23) 20) 22) 2D (¢2D) 22) (20)
A B B B B 110. 2 B B B B B B
5
LHa B B B B B B 22.9 63.7 B B B
22) (15)
WiLE B B B B B B 43.0 86.7 B B B
(22) (15
H A A 136.5 37.5 57.9 175.1 A 8.5 71.0 9.6 137.1 94.7
(23) 17) (15) (23) 22) 2D (18) 22) (20)
JTWC A 148. 4 44. 4 17.9 110. 2 31.9 21.6 46.0 66.8 108. 8 51.4
(23) 5 3 (23) (20) 22) 2D (18) (22) (20)
i = 418. 2 146. 6 39.8 60. 3 9.6 137.7 25.2 45.3 11.6 158.3 97.7
(19) (23) 17 (15) (23) (20) 22) 2D (18) (22) (20)

W AR RRIR AT 24 /NI R B Bl s B: TC BBl AT 24 /AN P TC TR 45 2 5 1545 P9 507 g e 412 i (] AR X 7 TC 5 i 5F ] 719 £2 i 1 (] Cho
Note: A: not predicting the TC landing within advanced 24 h; B: without forecast results within 24 h before TC landing; the number

in braket is the advanced time period from forecasts to TC landing; The same hereinafter
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Fig. 4 The same as Fig. 1, but for intensity forecast errors at 24 h (a) and 48 h (b)
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NS 24 JNEE AT A8 N B TR 0 S S8 BE B R 25
113.0 km Al 211. 4 km; [= P4 55 {8 TR 7 35 1 1 22 0
FeZi G B I iE M K, 24 /NI (48 /NI D 72 /)N B
T ) SF- 5 B B 1% 25 3 Sl A 1423 km, 266, 2 km
M 453.5 km, #F—HrERW, fEHE.OHAJT-
WC Fsh [ 4 ANE 7 &G By . iR 22 Sk
BEAR ARV JTWC Y 24 /NES BEAR TR H A 1 i
g, e & 48 /i B AR B LA — s e # s i H
AR T2 /N AR TR R R AT s S DX A3 A R
A H T ER A TR 5 Tk TR R 25 B AR A AT B R A
EAE 3R E 0 v i S rh e B 24 /0N I A AT 3 B
TRAF I ERE .

(3) Z 5 W 45 % W7 1 FUEE 7776 1 24
NI A8 JINIF L T2 /NI AR TR TE 2009 45 BE AR XS

TR BRI IEH K,

(4) 45 J7 T 06 8% i A 0 U 5% 22 LK 3L
BT RS B LR TR IR 43 1 - 35 8% fili 1% 22
HB/INF 100 7N, 25 BRF 0] 7 41, 325 3k 0 HE S 10
PERT 15~23 /N,

(5) 24 /INEFAT 48 /NS I vy S5 R X T 41 17
IR ZE I 490 m e sT R 743 m - s, A
FU R PR AR B S 2K, 24 /NI TRR 25402, H 48
JINES TR 5% 2 AR . A T A R R TR O
TV AL Bl 2 VR A SR 1 IE BB T AR AR K
A HACPR T g 1 DX, 7R BB — 5 1Y R BR
P

B : ok @O g R IR S AR SCHR A TR 4 OB AN
B B
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