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Fig. 1 Spatial distribution of correlation coefficient
between the geopotential height of 500 hPa
in December and the landed tropical

cyclone annual frequency in China
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Fig. 2 Spatial distribution of correlation coefficient
between the sea-surface temperature (SST) of
Pacific Ocean in December and the tropical cyclone

annual frequency over South China Sea
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Fig. 3 The landed tropical cyclone monthly frequency in August in China

and the fitting curve using the preceding geopotential height of
500 hPa in November during 1952—1994
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Table 1 Verification of the tropical cyclone annual frequency prediction using the preceding SST in December
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Table 2 Verification of the tropical cyclone annual frequency prediction using the preceding 500 hPa in November
P K- i B e [ PO e 9 T U AR B U

WIE  SAE R%E WIE  SAE RE WIE  SAUE RE WIE  SAE RE
2005 24.9 23 —1.9 5.3 8 2.7* 9.0 10 1.0 4.2 4 —0.2
2004 30. 14 30 —0.1 8.41 8 —0.4 13. 47 12 —1.5 5.91 4 —1.9”%
2003 25.67 21 —4.7" 6.66 6 —0.7 11.02 10 —1.0 4. 64 5 0.4
2002 25.62 26 0.4 6.66 5 —1.7 9.26 8 —1.3 4.82 4 —0.8
2001 25.77 25 —0.8 8.00 9 1.0 11. 88 12 0.1 5.28 5 —0.3
2000 22.21 24 1.8 7.02 8 1.0 14.73 13 —1.7 4. 80 5 0.2
1999 24.78 21 —3.8 7.16 5 —2.2" 9.9 13 3.1 5.56 7 1.4
1998 24.09 14 —10.1* 5.05 3 —2.1 9.25 9 —0.3 4.71 4 —0.7
1997 29.16 26 —3.2 5. 46 4 —1.5 10. 38 5 —5.38" 4.50 2 —2.50"
1996 31.2 25 —6.2" 7.92 7 —0.9 9.03 8 —1.0 3.89 3 —0.9
1995 28.39 23 —5.4" 9.11 9 —0.1 14.58 13 —1.6 6.50 7 0.5

T AR+ BRUE RS BURIRZ K.

ASBCFI L 11 AR TR ERA RO 34/44=77.3%,
5.3 MITESRIEMN AN S RKIE

T & 19952005 4E L 11 H 500 hPa &
JE G mUBORHE g 1000 PR, 0 7—9 ) Bl R
(HRA XU DL O3 1) Bty A= e A 8 G ) 245 SR

B UE W3R 3 TR .

P3¢ 3 GERE L A TN R 22 B 4 XP(E <<1. 5 B, 3F
FE PR . AR X AR UE L PEE 19952005 48
19 7—9 8 Rl 3 A e H A BRI o R
25/33=175.8%,



62 Mo R % ¥ #t 18 %
£ 3 79 BB ERERERTSIE A I TN HIE
Table 3  Verification of the tropical cyclone monthly frequency prediction from July to September
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7 WA 121 1.46 2.85 2.33 1.17 1.60 1,15 2.28  1.77  2.32  1.58
S 1 3 0 0 0 1 5 1 2 3 2
iwZE —0.21 1.54 —2.85 —2.33 —1.17 —0. 60 3.85 —1.28 0.23 0. 68 0. 42
§ 5  WWME 5.01F  3.02 1.92 2.31 1.68 1. 80 2.67  1.62  1.60  2.18  2.64
S 5 2 4 2 1 2 1 2 3 2 2
w2 —0.017 —1.02 2.08 —0.31 —0.68 0.20 —1.67 0.38 1.40 —0.18 —0.64
op BiWMH 181 211 2.17 0.97 2.10 2.05 2,44 1.49  1.89  1.90  1.51
S0 f 1 2 0 1 2 5 2 2 1 1 3
R%  —0.81 —0.11 —2.17 0.03 —0.10 2.95  —0.44 0.51 —0.89 —0.90 1.49
AR AT # P EUE 2R 19492005 4F v i Hl K AE .
SE. WPESEIR . 1983, 5(5) . 561-574.
6 L (2] A 75 i M5 8. P ALK AR B UBURC 5k R
WA R, A %M, 1986, 2(3): 251-256.
. o i A . L [3] XBANE.JEHEE. D&%, FREZHE XKLL KT
Hﬁ%%,ﬁﬁifﬂ?mﬁﬁfﬁﬁ f%ﬁéﬁlﬂ’ﬂm@ﬁi RIS, MR L%, 1999, 10 F]) . 55-
MRS AEEILELR N AN S %8 X, 60.
i R A HUN RS A T &0 (4] S[EMe. IR S % X G KB RO . KR, 1992, 16
D B 2~4 MHAH T EEER A4 (9 322332,
[5] VLEIR MREH:. Bk A T340 £ K E 5 5 0 X b A
B R F s A AR ]
’ i ﬁj * I_J S5 AR Y T 2 2 PRAZACRRAE. 7S£, 1993, 15(2) . 17-23.
20 3 RHOC OB D O A B 5 B P [61 Wi TF e SRR, A 10 48 7 BOBCHI . 3 9
AT H Y 430 X 43 B vk s AUEE [ 25 A o BT AR . 2000, 17(4); 66-68.
T B 250 1F 32 s (EOF) 43 M s 43 =40 7 (7] XUBEE. )4 4 SONE 4R bR AL IO /N B A 0T, 3 R
oo PRI V6 T A K Ml 42 s #0065 D R A OC R 4K fit, 2001, 17(4); 381-390.
5 F 7 2 W B 1 Ty [8] XIFEE. |7 RA %k EE o =8 W o . %
S ° 224k, 2004, 20(1): 24-34.
I 222 A A F i R, | R g el E
P @%WE‘@E”F AP B B R [O] WG SRR AR 40 0000 26 AR “UHE S 07 R B, 63 T
PO S EAE A AR, S R R T B ik A J. 1999, 16(2): 62-67.
AT WY UGB X ok T i g 100 5 Th 47 10 5, 0 BR. B A8 2016 02 M 80 1) T4 12 P
1) ST 7 X B 1 300 6 0 T HERRE 2000, 2800, 5257
FH B 28 e 181 7 7R %%@ﬁﬁgﬁ%ﬂﬁﬁiﬂﬁ ?ﬂ% [11] Z=44R. Je/Rein 5miE G KNG, #Rar %M. 1986, 2
) (2): 117-123.
eI SR, DL R N R A SRR
CUBE AR FSRCHU - DA = YOV EL RS =R g e i o 000 a0 0, 800
m‘()nwlj*%ﬂ1ﬂ%&%%ﬁﬁgﬁﬁﬁg%1ﬁ%ﬁ‘{muo 1986’ 5<2>: 80,83
5) TURI AR SRR AR A AR e T &R St A) (18] S04 2% R H R SR, JEAKJB W 8 PR 0 A B KM O
VIR AS T[] 90l 55 5 22 AS0RE 7 7 5 0 2 o F 00, WL AR 1998, 1 8-10.
[14] iafg, ZMR. Jb2FER 500 hPa A% 4 36 Ui 5 79 46 KOF 3% & K

AN P ) R At 288 TR A T o o ) R A
e 7 T 45

2 % X o

(1] T—iC. 3% E RS2 b K & XUR Y 0 ROEE 35 3

A E A DG, P AR =R, 1991, 7(4) . 341-347.



13 e A - A U AT BRI A Y 63

Binomial Climate Prediction Model of Tropical Cyclone Frequency

Liang Jian Lin Yongtang Xie Dingsheng

(Guangzhou Central Meteorological Observatory , Guangzhou 510080)
Abstract

There are about 28 tropical cyclones per year over the Northwest Pacific Ocean and 7 tropical cyclones
per year which make landfall or have significant impacts on China. Tropical cyclones lead to huge damages
and economic losses. Accurate prediction of the tropical cyclone (TC) in advance would be a powerful tool
in disaster preparedness and prevention.

Based on the monthly mean 500 hPa geopotential height in Northern Hemisphere during 1951—2005
of 10°X10° grid points between 10°N and 85°N, monthly mean sea-surface temperature (SST) of the Pacif-
ic Ocean during 1949—2005 of 5°X5° grid points between 10°S and 50°N , monthly and annual numbers of
TC over the Northwest Pacific Ocean, South China Sea, and TCs make landfalls or generate significant im-
pacts on China or Guangdong Province during 1951—2005, the correlation coefficients between them are
calculated. By analyzing the spatial distribution of the correlation coefficients between the TC frequency
and the 500 hPa geopotential height and SST respectively, several key regions exist (over significant level
of 5%). Those highly significant region’s geographical locations are stable. The synoptic climatologically
significance and the physical characteristics are investigated. Several high correlated factors are selected
and combined and used to construct the binomial prediction equations to predict the TC's monthly and an-
nual frequency in the Northwest Pacific Ocean, South China Sea, and landing ones in China and Guang-
dong Province respectively.

The operational binomial climate prediction system is constructed and verified using the last 11-year
data. The accuracy of the TC annual frequency predicted using the 500 hPa and SST is 79. 6% and 77. 3%
respectively. The accuracy is 75. 8% by using the preceding 500 hPa in November to predict the TC
monthly frequency that lands in China from July to September during last 11 years.

The results are as follows: Select the same sign factors to combine in the same group when two to four
predictors are chosen. By analyzing high significance regions, it is found that the combined predictor meth-
od is preferable to the single sea analysis. The weighted regression ensemble analysis is superior to the
general statistical methods, such as the stepwise regression analysis of principle components and empirical
orthogonal function. The method has the statistical and physical significance. The prediction of the multi-
nomial prediction equation is better than the linear prediction equation. In practice the binomial prediction
equation is the best. The Binomial Climate Prediction Model can be used for many purposes and performs

well.

Key words: atmosphere circulation; sea-surface temperature;the tropical cyclone frequency ; Binomial Cli-

mate Prediction Model



