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Abstract: In this paper we choose the SVM (support vector machine) method for forecasting 2-min average
wind speed four times daily (00, 06, 12 and 18 UTC) when it is affected by landfalling tropical cyclones.
First we select related factors based on the intensity of the tropical cyclones during 2002—2007, the land-
form and the environment element variables at low-level and upper-level around the station. And then we
establish numerical weather prediction models. The standard deviation of the wind speed fitting error in
Model 4 is 1. 591 m * s~'. By testing with 8 landfalling tropical cyclones in 2008 as independent samples,
the difference of the actual average absolute wind speed from the forecast one is 1. 75 m * s~ ', and the

standard deviation is 2. 367 m * s '.

The precision of wind speed forecast in 48 h can be better when the
SVM method is used under conditions of selecting appropriate forecast factors and sample truncation.
Key words: support vector machine (SVM), landfalling tropical cyclone, station wind speed forecast,

landform
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Table 4 Test results of models for independent samples of 8 landfalling tropical cyclones in 2008

H5 2R T 19 A 56 IR - 35 4 36F (. FEHE2E /m - s l@ﬁ% 6 36 PR A K (L

B F A%k R /m -+ s7! ’ /m? e 57?2 /me s !

SVM #ixl 1 11 1.762 2. 382 5. 675 23. 42
SVM #iz 2 14 1. 968 2.630 6.915 17. 90
SVM #ix 3 17 2.175 2.818 7.943 14.19
SVM #i 4 ;11[9;5;;{:{3@) 1. 750 2.367 5. 602 23.42

""" dpEmAm 1 11z T T else T Tsiess 17ied
R A 2 14 3. 46 7.183 51. 589 37. 84
A LACIER: Fau 17 1. 64 2.27 5.154 15. 39
25

Wk Z/m - s

5 15
FebrAG#E /m - s !

25

&l 4 2008 4F %5 il Bt SR M N7 A
Fig. 4 The distribution of the check wind
velocity errors to independent samples of

8 landfalling tropical cyclones in 2008

35

3.5
O A geA R 22
o PR E
25 — -
= 1.5
0.5
01 06 07 08 09 12 13 14
PR S
L5 2008 4F 8 A~ & KUY 2 7 A A 119 K 36
I 22 BAN 43 A [
Fig. 5 The one by one distribution of the

check wind velocity errors to independent

samples of 8 tropical cyclones in 2008

K ZE/m - s'!

3 5 7
ShRAGE/m - s
K 6 2008 4F 9 H 14 H 08 i 13 55% & X
FRPL o g A ik 7 e 36 T R S O I
Fig. 6

forecasting versus live wind speed for

10 90
A chart of the independent testing

super typhoon Sinlaku (No. 13) at
08:00 BT September 14, 2008

16 :
— THRAE

— BR[|

12 H

Pk /m - s
[ee]

0 20 40

A 51/
BT e R L B TR R A
A T AT IR A0 S5 B IR (1] e 37 €

Time series chart for forecasting (solid)

60 80

Fig. 7

and live wind speed (dashed) to all test samples

at Dongshan Station of Fujian Province



A

306

% 9 38 %

— BHRRH
bR

KEZ/m - s!

0 20 40 60
I Tl F51/h

B8 ) A M B B B A A B A A 1
oA X T S o XL R B[] 51 14
Fig. 8 As in Fig. 7, but for Meixian

Station of Guangdong Province

5 N4

A SR TS 1 B Aty A TR TR 0 TR
e T T DI 8 o DR o I 3 L A ARG R
i@ it S 18] ] AR X3 s BT B B . (R
it PR R i 25 B8 T AR ORE 2 Il R R Y SE L
i A B BT R 3, DA B il 5 BRSO e A 23 PR A5 3
IO 2% i 50 e T 3 S ke T 5 il  RUE PR L
TS ol A AT & S UL 98 T R AR 1 A
GERE 4 Y37 AME TR 9 BR 3T, AR T AR S PR R T AR
R T

5.1 XTFBIBE

F SVM 2K 4 1) J5 125 ik 32 85 i 4 4008 52 i)
o 3l 5 XU U0 o XU 0 75 158 25 1 A o 22 O 1. 591
moe s, ST RE AR K B, R T B 4 k(R 25
1.750 m « s ' R bG Al BE 2 L 2k & AP [l 1A 45
2 B R 22 R AR A 4/ s AT LS — o A
M SR UL TR ORI R R . 5340 BAR HLR
AL 1 BE T3 AN AR A L T80 i 3 5 52 o XL T i o
[F1) 25 Ak F) 7 38 A S bl A5 — S50, T 8 3 AL 56 DR e )
{E S B /N — 8 PN i b G 560 XLt AR — S, i
AR R A H, — AR S RER
25 OB BUE P O A DGR T IR 25 . BT L
SVM J5 3 il KR T 4838 J2 A7 AE — 52 oy B 465 1)
JEAERUE BARAFRE T LT AT RE - A R iR 22 .

5.2 XTHMERMMHA
A 8 A P [ (E] B 2 6 b pl TR SR T Y

TR A5 B 41 A0 [] — g 2 sy o R s X
AR I A0 H R T R TR ™ i BT IR L 5T
AR SCH B KL B8 AT T 2. e H R A RS PR
REBE A8 h (1) T4 o 280 LU A 52 s 36 S i HL A X
(AR ST FE AR L 5 min DL R AT 58

L ) K POARORS 2+ o 22 b S e 1 s e
W3 1) — AP PR DL+ 3 A REAR G 14 B 3t 107 3ty o5 %
P XU AR AE & 7 DL XS — 2 3l g XU AR 994 5 2R
e BEAURIACT MBI R ol A R o
AR A XU 114 T RE ) AR A — i TR BE A 42 5

%k

[1] Vapnik V. Lerner A. Pattern recognition using generalized
portraits[ ] ]. Avtomatikai Telemekhanika,1963,24;774-780.

[2] Bretherton C S, et al. An intercomparison of methods for
finding coupled patterns in climate datce[J]. Journal of Cli-
mate, 1992,5(6) :541-560.

(3] Bak SCo /NG v 2400 o 45 A 3 8 P 43 21 A0 [l 0 ) 0 1 —
BRI s (D —— 3R 1) LT I F A LT ] R %4
2004,15(3) :345-354.

(AT AR R K S A B Al 2 P 43 28 0 [l 0 (i BT i1 — ol 5B 7k
D ——SZFF A L7 8 KA AP AR LT DL B &
4% .2004,15(3) :355-365.

(5] BRI, Pl SORERF 78 il 55 TRAR B AR 9 R TR LT ). MR 4
2#41,2006,17(6) . 672-681.

(6] ¥Fmie, k¥, miett. JE & KI5 i BUR &8 % LT ],
K4,2010,36(7) :43-49.

L7] AW BRSO, & T Ge 17 16 T 52 ) 46 A< b DX PR <0E 46 4
Byt kg 1], RARR2E8F5E 5 5 - 2000, (19) - 87-93.

(8] #Pae, SRILH, 2 FF. AL M T I & uli $oly SO R Iy TR LT .
il e 2 22 4R A . 1994 (5) £ 33-39.

(9] ML ERIERS , R IRME 25 B b 5 XU A K XU 1 A T 3
Z 4 5k L)]. %:,2010,36(9) : 81-86.

[10]  IREF. B0 DI K. WA 78 6 RS 20 #3015 b
B RCER T B KR S8 AiE [T . w5t K 2 % 4, 2000, 36
(6):741-749.

[11] SRJLZL 2800 7 BE S M. 5. 18732000 4 7R IF B %2 M AZ 1
FIWFE 1], KRR . 2004,28(2) £ 206-215.

[12]  mked:, w8 5.5t 4. 6 X U i 5 w1y Al 3504 P AT 5
[J]."%.2009.35(2) : 8-14.

(130 A, ANE, BE T, 45, 2007 48 75 b T 7 J0H A0 & o A
M BT ]. 4042009, 35(2) :101-105.

[14] kA&, K752 9%3% Ik L 45 JAAH 0 X v [ 1 o IXUHEL T & (1)
)], K%,2009,35(12) : 88-95.

(151 HimAAR, T P AL RT3 & MU S 3 1 U W s e i LT .
K%.,2010,36(5) :64-70.



