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Precision Evaluation and Error Analysis on the Forecasts of

Typhoons over the Western North Pacific in 2010

TANG Jie CHEN Guomin YU Hui
Shanghai Typhoon Institute, CMA, Shanghai 200030

Abstract: According to the Typhoon Operation and Service Requirements, forecast errors of the 14 ty-
phoon cases in 2010 (1001—1014) were evaluated and analyzed. Generally, the average distance errors of
domestic operational stations in 24 h, 48 h and 72 h forecasts are 110. 0 km (1392 times), 210. 6 km (945
times) and 322.4 km (364 times) respectively. Comparing with the results of the corresponding forecas-
ting in 2009, the average errors of typhoon track forecast in different forecast time length in 2010 are de-
creased in different degrees. By the homogeneous comparison between different numerical models, ECM-
WF dominates the best track forecast performance and the Japanese model (JAPN) is the second best in 24
h, 48 h and 72 h forecasts. And these two models show some superiority comparing with the domestic
models in the typhoon track forecasts. Further analysis of the homogeneous comparison to ECMWEF shows
that domestic numerical models have more obvious difference in the typhoon movement direction forecast
while JAPN shows larger difference in the forecast of movement speed. On the other hand, the forecast
difference between the domestic models and ECMWF model seems much larger in the initial forecast time
(12—24 h) than that of the later forecast time (36 —48 h). In other words, the forecast differences be-
tween them are gradually reduced with the extension of forecast time.

Key words: typhoon, forecast precision, error analysis

« [E G RUSERAT T R R TR (973 311D (2009CB421504) | 8 5 H AR B2 FE 4 T H (40905029, 40921160381 F 4 # PEAT k. (RGO BHIF &
T (GYHY201006008) 2L ] %2 Bl
2011 4£ 8 71 31 HUHis 2011 4 9 7 14 HUBERS
AR AN NG I FZ B 00 %% B i KBRS BE 23 BT B R BF 5T, Email: tangj@mail. typhoon. gov. en



%10

Y NS 2010 AEPY AL R PE B KUBUROR BT Koo A 1321

15

2010 4, P4 A6 K- L r T SO AR R 14 A4S
P g L BB Ko A AE KA BLE R T
1998 4R [ e AR 22 5 CIF] 2 14 A) T H A= B i ] 522
A S 1) B BOPEARAE 30T 60 201 5 XU BLHE 8 H A
B9 HTRZE LTI AR 12 A G KA. X
FE 1949 FEAIERPIR MR K. BTy 14 A a X
BRI EA 7 AP EREE LA TR LA
1A A011 5 G KLY 8 Bl 5 75 768 & K
BRE HAR 4 DT R R BAR 2010 A
i & AR5 W AEM OB T IR CUBRF o8 7
AN AR i A B 2R A B B 2 R D 1949 4R
LISk Z f .+ 3K 5090 CUF3 2 2706) . 2010 4
PN £ XU B LR ] Heh 1011 5 5 5 XL
. EE Ry i AR 8 i s R i 119 5 XL L 2010 AR
AR —A ZUORRIA G K. 1013 5 58 5 X
NZAE R R G X g R B s 28 & T 10 A
23 A A Sl 9 6 i FSC A I P ST DR i W
Wi b e 5 XL BERTT & 8 il L] O AR R
W 758 A Bl 2 B 2010 AE P AL RSP B
R B A
AT B XS PR 5 PR S5 B 35 W5k
K2 TR R DL R AR OKP S5 22 57 AN R T vk
X F AN TR Y AN [] X 65 KUY 4 2 B O A — 2L
DRLIKG X 45 77 0 TR R 22 R AT 2 WLV RE R 5 0
B A AT BRI 55 N BIRA T 45 FhO7 2 A
P2 e TR AR 55 7K 5 53 — 75 11 6 3 BHOF N B2 E
P BT 25 5 KU AR A T # B Gy e o 4 7
%o BT LW E & ZAERE NI A D TAEN
AN TR AT 45 1 PG A KPP B XU GRAAT URED Al 55 3%
A2 R BE TR B . AR SO AR € KO 55 AR
S5 RLAE D 2010 4 R E Y R WU Ik #EAT
PERE 20 WP I B0 B (B A Y A2 PR iR 22 b 47
B4 53 M - LU RE 08 5 B 5 Xl 55 BHOIF L 530 2 x)
2010 452 & YR 3R [ 4% Fholl 55 5 3k B4R R B A 45
AR GER I DT Sy 4 5 B G 3t 50 A felE T AR 5%
TIEFT I 2

1 BRIk

AR SO R Y 1 XU 1 B A 0 o U P [ R

% 5 b & K58 B (CMA-STD %% 2 i & XU i 14
PR R L 6 /NE TR Y A X
i B AR AN SR B A s CHEvp £ KGR 32 2 3 o 0 IS 2
I R XGH AT v O B AR T P AR o 2l 55 3F
SE 8 TIUR J7 12 5080 B0 S Il 55 B R (4% A
i © gad S5 55 B 5 i ) EE S 55
WS TR I A 12 D EEG BURTTE 3 DU
TR 75 5 6 A BB A W 5 1 AR T (5% B B
PO G BE VT DL S 5 AN J7 5 i s B (LA & U
U ML T e KX D 227 5 1 [A)) TUARORS BE € o AR S
M e B AR RURH O 5 6 Al SCHERE, R B 6
WAIESE B IETETE K1Y & RBP4 5 70 i R LA
(Typhoon Forecast Evaluation and Analysis Sys-
tem, TFEAS) X8 #6147 & A6 50 17 .

F1 2010 F2MERBETENFE
Table 1 The analysis and forecast methods

involved in typhoon evaluation in 2010
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Table 2a The average errors of integrated track forecasts (unit: km)

24 h 48 h 72 h
ik BRAE WHRE PHRRE SR TR FHERE XA BUIREC PRRE
& 14 220 113.0 14 173 209. 3 14 127 340.7
A KT 14 191 88.7 14 148 174.3 12 116 323.0
LA 8 108 111.3 8 91 234. 4 1 7 415.8
wmaEs 5 37 92.1 4 31 181.8 4 16 252. 1
Wr A 6 32 102.5 5 26 195 4 16 325.5
IRKE 9 134 101.5 9 110 166. 3 8 82 277.3
JrA 5 12 71.8 3 6 166. 7
LHE 2 3 167.0 2 3 330. 4
WiLe 3 24 137.6 3 21 253. 4
H A 14 220 108. 0 14 174 215.7 13 135 361.1
JTWC 14 204 103.2 13 162 188.9 13 127 336. 1
i 14 207 123.6 13 168 213.9 13 126 369. 4
20 HETMHEMENCEFHERIRE (£A:km)
Table 2a The average errors of NWP track forecasts (unit: km)
. 24 h 48 h 72 h
Pk BRAE W PHRE SR TR FHRE XA BUIRREC TRRE
db st 8H 14 215 124.7 14 178 255.0 13 128 393.1
i B XA 14 172 148. 8 14 145 295, 2 13 111 478.9
ki G-TCM 14 206 118.7 14 177 252.2 13 139 429.5
IR T 14 106 124.9 14 78 220. 1 13 55 414.5
L7 KUl 3 18 147. 2 3 12 246.7
H A ¥l 14 171 95. 2 14 137 184.7 13 103 326.9
ECMWF 11 83 68. 2 9 70 134.1 9 52 210. 3
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Table 3a

The 24 h forecast errors of landing point from

integrated forecasts (unit: km)

& R = 1002 1003 1006 1008 1010 1011 1011 1013
i 8% WBHE= JRR it v ticyeaapll| e A ERCY R el 4t Y el At VR - By iR 22
i 92.7(24) 29.3(24)  47.9(%x) A %) 72.8(20) 0.0(24) 16. 8(24) 86.3(23) 49. 4
& K 73.6(24) 19.8(24)  73.6(xx)  15.2(15) B( #x) AC %) 15.2(21) 96.9(23) 49.1
s B( %) B( ) B( %x ) A(24) 72.8(20) 46.2(24) 16.8(21) 86.3(23) 55.5
A A %) A %) B( ) B( »x) 67.4(20) 11.0(24) 68.6(21) 85.1(23) 58.0
i aRE] 85.7(24) 184.2(6)  70.7( %x) B( %x ) 100. 9(20) B( %x) B( #%) 48.0(17) 97.9
KA 70.2(24) 18.9(24)  85.3( %) B( %) 169.2(20)  21.8(2D) 4.9(19) A(23) 61.7
RS 53.2(12) B( %) B( ) B( #x ) B( #x ) B( #x ) 19. 8(15) 36.9(17) 36.6
LE B( %% ) B( %% ) B( %% ) B( %% ) B( %% ) B( %% ) B( %% ) B( %% ) /
WL & B( x% ) B( #x ) B( %x ) AC*x) B( %% ) 0.0(24) 4,921 B( #% ) 2.5
BN 111.3(24)  118.2(24)  134.3Cx*x)  A(xx) 26.3(20) 46.2(24) 30.3(21) 86.7(23) 79.0
JTWC 37.5(24) 19.6(24)  82.6( *x) ACxx) 43.9(14) 23.6(24) 40.7(24) 84.5(23) 47.5
[ 87.4(24) 39.4(24) A %) AC*x) 90. 3(20) 32.0024) 5.8(21) 86.7(23) 56.9

TEACRBESERT 24 h WUHOE B s B 5 KB BRAT 24 h A JE AR S5 5 45 5 PO RS o AR 1IN (8] A T 65 8% ol I6F (6] 9 $2 AT I (1] Ch) 5 e o flt TR BRI AT 24 b FUHL 6
Bili CAD 85 22 BT 24 b P I TR 45 AL (B SOR b T & XU Rl B[] £ 38 i B 0] G 2% B2 78 o I

Note: A: not predicting the typhoon landing within advanced 24 h; B: without forecast results within 24 h before typhoon landing; the number in bracket is

the advanced time to TC landing; *x .

when a method does not predicting the typhoon landing within 24 h (A) or without forecast results within 24 h before

typhoon landing (B), the lead time before the typhoon landing can not be showed; the same hereinafter

F3b HEMMAE 24 h BESTRIRESIT (B km)
Table 3b The 24 h forecast errors of landing point from

numerical model forecasts (unit: km)

&R 1002 1003 1006 1008 1010 1011 1011 1013
7% b - =1 yi=y VY == yi=y - L s S S yi=y VY X 73 SRy Y12 TEL S fﬁ*ﬁﬁ%
il 1 W= JRRN mEEEW R WA SWEEE WA EdEmW P P
%
bRt 101.4(24)  97.2(24) 139.5Cx*x) 162.3(24) 97.1(20)  32.2(24)  15.4(24)  17.7(23) 82.9 87.5%
W L‘X
Lﬁin 411.6(24)  BCxx)  81.8(xx)  B(xx)  126.0(20) 53.0(18)  75.2(9)  368.8(23) 186. 1 75.0%
o I
g .
TCM 201.5(24) 147.2(18) 209.5( xx) 52.4(18)  81.7(20) A1) 165.7(15)  86.7(23) 140.0 87.5%
FoMEE 162.7(24) 132.4(18) 88.5(xx)  B(xx) 53.7(20)  32.6(24) 157.1(15) 147.1(17) 110. 6 87.5%
HABE  68.8(24)  69.1(24) 51.4(C%x)  B(xx) 28.2(20)  67.6(24)  8.5(24)  39.7(23) 47.6 87.5%
ECMWF B( %x ) BC#x)  90.6(%x)  B(#x) 71.6(20)  73.3(24)  15.2(3) 101.3(17) 70. 4 62.5%
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F4 2010 FERNBERRRES T
Table 4 The typhoon intensity forecast errors in 2010

sy 24 h 48 h 72 h
R
o, BB AR e BRI o BURES BT
g PRER DOR mu e TREE TR i i PEAE DI g
JE\ mes! , OWB/W /mes! . ORBU/K /mesT T RB/K
% mes ! /% mes ! /% mes !
R 4. 44 81. 45 5. 66 220 5.21 80. 35 6.93 173 5.72 75.59 7.54 127
. . . . . . JO . e . 04
(GFETBD
P
4. 54 73.08 5.68 26 5.17 66.67 6.17 18
Wi
@ﬂifj\ 50 70.78 8.41 219 9. 35 69.57 11. 40 184 10. 10 67.12 12. 11 146
Zofeik
LS
7.17 76. 84 12. 04 95 10. 01 69. 86 14.76 73 10. 98 77.27 14.09 44
7k
S R
ti%;:ir 6.67 68. 78 8.53 205 9.16 72.99 11.54 174 9.73 73.27 12. 33 101
Sk

3.2 #HIGKE

W 5 FroR . HF A1 2010 4 4 JRUEE B 7 4 6
FHEMEW B —EMRE L H 24 h 48 h M 72 h

FEOE A% 5 22 5 4 15 43 5l S 35,94 (220 1RO,
46.93(173 YO M 44. 52127 W) . T~ PG w AL ¥ & )y
TE 24 hA 48 h BRI LA 5K I OE A A
T, F 54T 2009 1 2010 AF 58 B TR 7 A X

RS5 2009—2010 FEEFIR A EHRTKE
183 F CLIPPER 3%, 84L: %, 355 M 8 B R
Table 5 The skill score of intensity forecast errors in 2009 —2010

skill score is related to the clipper method, unit: % , the number in the bracket is the sample number

Py 24 h 48 h 72 h
0 2009 2010 2009 2010 2009 2010
Jrik
PREEGEE T 8.59417) 35.94(220) —13.15(335) 46.93(173) 30. 35(199) 44.52(127)
UL M T 40, 09(36) 31.03 (26) 30. 86(19) 36.80(18)
i fe /N — 3 3.31(219) 0.35(184) —7.22(146)
FilggRAI  2.18(169) —7.20 (95) —38.21(146) —12.99(73) —31.76(80) —32.64(44)
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Fig. 1 Scatter diagrams of homogeneous comparison between different model

with ECMWF of the 24 h forecast distance errors

X-axis denotes the errors (unit:km) of various models; Y-axis the ECMWF model error

(unit; km): (a) TMBJ, (b) GTCM, (¢) GZTM, and (d) JAPN. The sample in the upper part of oblique

line means the error of ECMWF model is larger than that of the comparison model
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Fig. 2 As in Fig. 1, but for 48 h forecast distance errors
6 5 ECMWFE#XEHEARILLER, FARMYHNESERXERRZAXT ECMWF &R 523 FRBEH (B4 %)
Table 6 Homogeneous comparison with ECMWF, represented by the ratio of the samples with
forecast distance errors larger than ECMWF errors to the total comparison samples (unit: %)
T4 i A
y - 12 h 24 h 36 h 48 h
LAYIEREN
L E R 76. 40 80. 24 72.22 74,24
¥ G-TCM 60. 25 67.10 70.76 72.22
INELE QI 72.94 80. 26 69. 23 72.22
H A %8 53.12 64. 60 59.61 59.57
e etk B R,
4.2 5 ECMWF HEEXHNEFEABNEESHE E
o - — Lo
R E L R=g’ S

FEM 55 Fil o 5 KRS 3 B K /N AT 1] Y AR
A 22 B 5 XU A TOUAT A L T A% 30 3 S5 A A%
2 77 1 (9 04 B 22 I [ A B AU % A OF 3 R R
2. fE A LR B R RE], [ A S A UE A A
e R iR 22 R B K 5 T ECMWE B,
NN T f#A R A XS T ECMWE #8309 48 25
ZAb L WLL ECMWE #3008 2 8, B3 A [ 4 X
15 WU sl 3k JBE T 8% 3l J5 1) 8 2 At — 20 B2 #r

D B E SCEE X Rl — 5 MU A 18] 4 A1

XL E o AT B R IR 22 . B NS B
A T R 22 AR 4 b iR AT 2 AR X8 O EC-
MWEF #30) o MRIEE .24 R> 1. F R % F Al
A 2R PR TR R 25 K T 2 I Ul
TRZE L ROGBOK , B H AR S 4 3R BB 22 T 2 A
s Z AN

o3 T 2010 AR A [ A A X T ECMWE £
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