9539 % 45 6 M A % Vol. 39 No. 6
6 H METEOROLOGICAL MONTHLY June 2013

BRAMEES L PN BR MG . 55 2013, B P4 RE JFH J7 ik (Ml e e 5 i AT 8 58 B2 LA U4 - 39(6) : T10-718.

REEHRER T EHEERER
P SUhe 0B E TR
BRI MRS RARAES RAZHS
LD F R AR A F M 315012

2 ML AW AL R, % 315300
3 ki & WH % B, £ 200030

ALy

B’ ZE: xR0 GFS KU W™ S BE AT 8 B8 0 1 00 77 0 o K S 3 1) L CSVIMD (8109 J5 ik ) 3 90 8% i 345 < e
(TO) Wy 58 FE TR . AR B8 B L 5% W 3 BB 9 R DR P 0 - OB IR 7 58 = A D T » BE T AR 56 B 7, 78 S T3 455 =X FH Ol T4
12,24.36,48.60 1 72 h fy TC S JE . SA AT Bl 45 515 o e K4 & W BUIR &5 SR HTT 4 TF 0 35 20 05 1O B4R 5 s 3
TR AR AT m 7~12 DN E S . R LN & R R i 55 — A~ T B 8 A 45 i H .

K - mig X, BRE A R SRR . SRR L B R R

HESES: P56 XHERFRIRED: A doi: 10.7519/j. issn. 1000-0526. 2013. 06. 007

Interpretation Method of Numerical Weather Prediction for
Intensity Forecast of Offshore and Landing Tropical Cyclones

QIAN Yanzhen'! SUN Junbo® CHEN Peiyan® ZHANG Chenming'

1 Ningbo Meteorological Observatory of Zhejiang Province, Ningbo 315012
2 Cixi Meteorological Office of Zhejiang Province, Cixi 315300
3 Shanghai Typhoon Institute, CMA, Shanghai 200030

Abstract: This is an interpretation technique for numerical weather prediction (NWP) products of GFS. In
this paper the support vector machine (SVM) was employed to forecast the intensity of offshore and land-
ing tropical cyclones (TC). According to the TC intensity, meteorological environment and topographical
factors, we designed related factors and built a forecasting model which was used to forecast the intensities
of TCin 12, 24, 36, 48, 60 and 72 hours. The predicting precision by SVM is closer to the forecast by the
National Meteorological Centre of CMA and all predictions are superior to that by the method of climate
persistence. The trend prediction of TC has obvious advantages and can improve forecast precision by 7%
—12%. All these indicate that SVM is a better method and can be applied to TC intensity forecast in oper-
ations.
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Fig.1 Warning region of tropical cyclones
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Table 1 The correlation coefficient of

maximum wind speed near TC center

and scalar factors at the same time
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Table 2 Comparison of the 4 calculation methods for the correlation between

maximum wind speed near TC center and its factors
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Table 3 The correlation between the increment of maximum wind speed

near TC center in 72 h and the factors

it LIEQJSES AH O R EL it LIEQSSES AH O FREL
Xy S 2 0. 391 X3 4k 1000 hPa j& 0. 361
X, S 4 i —0. 220 X4 ik 1000 hPa %} % B —0. 230
Xs S RAR AR 0.676 X5 T4 925 hPa T 71 b Jh i i —0.173
X, S e R R —0.677 X ik 700 hPa 7 B | Ft ki & —0.181
X; S0 B Rl 76 e £k B RS 0. 464 X7 T4 1000 hPa X\ 58 0.376
X SRR —0.271 Xog ik 925 hPa X 0. 306
X7 SO0 - T 0.159 X9 T4}k 1000 hPa % 0.043
X SEHL 925 hPa fi v 2 B 0.274 X0 T 925 hPa I B 0.036
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Table 4 The factors and parameters of the model used in TC intensity prediction
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- . 36 X1, X0 X5, X6, X190, X010 X042+ X35 77.5, 0.625 100
e R
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72 X],quXJ sX(; erll',XrlZ 7X3§) 7X35 ]25. 0475 66.9
12 X1 X5, X5, X6, X9 Xoz s Xog s X1 0 Xz s X 17.5, 0.4 76.5
24 X1 X5 X5 X6 X105 X375 X415 X425 X6 62.5, 0.45 86. 2
o 36 X15X55X5 5 X6 X105 Xu1» X425 Xs6 72.5,0.725 100
AR
48 X1 X5, X5, X6 X5 X1 - X2 s X6 102.5, 0. 275 63.0
60 X1 X3, X5, X6 Xig s Xu1 s Xz s X 102.5, 0.175 47.6
72 X1 X355 X5: X6 Xa1 s Xz s X395 X6 67.5, 0.45 84. 8
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Table 5 The fitting results of TC intensity of each time
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1 12 1.08 1.90 0.9521 2.38 3.71 0.9366 1761
2 24 1.04 2.41 0.9699 2.41 4.07 0.918 1532
3 36 1.13 2.78 0.9754 2.69 5.81 0.9643 1313
4 48 0. 90 2.46 0. 9855 4.15 5.29 0.9791 1111
5 60 2.75 3.21 0.9759 5.03 5.92 0. 9807 927
6 72 3.43 4.68 0.9613 2.93 5.27 0.9934 758

4 JhSrREAK IR

fili F 2009 4 13 A~ ik AR R Fr JL % ¥ 9 1)
TC 52 B i A2 BEREA NCEP #5731 37 588} X 13t

A58 3R] BB 1K B A9 B (LR PR BE 1 EAT A 0. Ik 6.

HI2E 6 AT UL 12 ho A KX & X6 {H 1R 22 #2303
me s UL AR TR LR IR 22 T 5 hPa. if
FEB/INAY o U R 22 Je K BRAE 60 h TR« Al R K
AR E B ZE 5. 17 m « s~ UL ISR 46 0 {8

REHR A A 72 h. R 8. 90 hPa, G ik [ 1 55
2E Pk B R .

5 WK

5.1 BEBHRHLEZHRE

Xt 20092010 4F 14 4> TC #EATML S5 K . K
{H R GORME T 9 GES B 96, Bk 45 R 5 1A
I U Hh G B I U 2 1 T &4 SR L



716 A % 939 %
MAKIR2ZEINE 7T I 8, RRSCRE 2 TR RE HEFE AKX,

HiZe 7 M 8 AT L.

(1) A TR BOR 5 R PR3 T s
sk

(2) AR R G G R HREE 48 h &
ZHTRCR S 25,72 h RIS b TR R AR A

ABEHHRIR AN A TC B HARBHR
D A R AR A 22 AN AR R . A R XU £ 33
HRAG R BT 5 3 o0 Fie IR 48 h Z R W 22
T ARG MR HAB S K R T . 5
FREE AL  Z 50 B S5 ] X

R6 2009 FRERX TCEEMIBBER
Table 6 Independent test for TC intensity prediction of each time in 2009

R g XU AR 5 R AERERN URRRIR

BB OBURRECL  AHBE ERRMEE RN i b R oy
e s e s CRi:PSESA /hPa /hPa =R PSS
1 12 3.07 3.88 0.6001 5.19 6.69 0.5756 1761
2 24 3.93 4.85 0.7933 6.78 8.75 0.7563 1532
3 36 4.41 5.72 0.8252 7.40 9.60 0. 8302 1313
4 48 4.88 6.13 0. 8189 8.58 10. 58 0. 8295 1111
5 60 5.17 6. 36 0.8078 8.58 10. 43 0.8372 927
6 72 4. 45 5. 67 0.8525 8.90 11. 04 0. 8459 758
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Table 7 The prediction errors of maximum wind speed near TC center
predicted by three prediction methods
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12 3.94 4. 85 / / 3.99 5. 40 183
24 5.28 6. 34 4.13 5.31 6.52 8.03 144
36 6. 26 7.69 / / 7.77 9.26 117
48 6. 47 7.71 4.57 6.18 7.87 9.87 92
60 6.87 8.23 / / 7.95 9.89 55
72 6.12 7.22 6.49 8. 20 9.37 10.73 51
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Table 8 The prediction errors of lowest pressure predicted by two prediction methods
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48 10.73 13. 46 8.07 11.05 92
60 11.31 14.08 / / 70
72 11.42 13.91 12.92 16. 32 51

Pk MR 55 TAE b A7 SO E SC. i g TC il

5. 2 xﬁ M ﬂ.l_l.x ﬁ—ﬁ _—
RESABEMLEES 12 58 2 A A N (O i 3 ot i 55 ) 5 S B A A e —

XtF TC g B AR AL By 3 (4 1 W 72 S BRfg TC

ok L e S MR R U A R . BUE X

T — R — ?ﬁ?&@%%ﬁ%ﬁi{%}ﬂiﬁﬁﬁ%ﬁgﬁ#ﬁB‘Jﬁ?ﬁt%& %< 100%

AR MK 9.,
M9 AT IL X TC 58 J8E A2 1 35 14 Tl » A4

ST A P Fh 07 3% o 0 R I I R e T
e BOR B AT 7~12 DA



&

S5 < FTRCIE TR R T O 5 A 1 8 Iy AT 2 34t 32 4T 717

R ZHHERMAEN TICHLORANEMRBRSENSHRIAPTREE —BE

Table 9 The prediction coincidence rate of maximum wind speed and

lowest pressure near TC center by three prediction methods

A HRAZE RS EETS
Bk e/ D H K XU Al IR AR E B H R XU TR IR AR B B R RH TR
— 8/ % — 8/ % — 8/ % — B/ % — B/ %
12 60.7 61.0 / / 51.9
24 75.7 76.4 76.4 75.0 61.2
36 76.9 79.2 / / 67.5
48 83.7 88.0 75.1 76.1 71.7
60 84.8 77.1 / / 69.1
72 82.4 76.5 65. 2 66. 7 71.1
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Table 10 The prediction errors of maximum wind speed over 32 m * s™' near

TC center predicted by three prediction methods

AR hRIGE WSk
BRI/ D g%l P ifl 22 - 4 26 % P ifl 22 - 24 26 % B P ifl 22 FEA L
R2E/mes! /m s} R /m e s! /m s} WE/mes7! /me s}
24 6.557 6.791 4.229 5.397 7.111 7.241 70
48 7.055 7.563 5. 347 6.818 9.592 8.313 49
72 6.475 7.368 8 9.52 12.15 7.709 24
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Table 11 The prediction errors of maximum wind speed of TC near and on
the land predicted by three methods
At LT 35 B3RS
BRMA/ D 24 % PR 22 - 5 £ % {EL P 1 22 - 34 26 % {E T v 22 FEA KL
PR /me s ! /mes ! R /me s ! /mes ! R#E/me. s ! /me s !
24 5.086 6.179 3.657 4.567 6.414 7.977 108
48 6.879 8.135 4.156 5.596 6.948 8. 85 77
72 6.23 7.303 6.13 7.465 9. 486 10. 764 46
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