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Fig.1 The flowchart of tropical cyclone prediction
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Fig.3 Bright temperature maps of non-developing tropical disturbance and developing tropical cyclone for each channel

MINBEER o X TR JEAEA, e dm KR 73 A Bk
Ve IS E S A K= U N = < o (e L e
T3 50, R IEL - P a) LA Y TGI8 2 f K AE 5 2 {E Y

ZAH I S S R/ ME A2 E, B RIS FEAR 4 L 1
AR R R W hET . fa, 5 R
CIFAHALAB 42 v PLADT ) 38 20 A I 4, 2L A %8¢



51 TE A < ik T B O e R R 1 7 b RV Rl OB AR I Dy 12 203
300 0 19H
ESd v
. IHTC T
250 - %
250
200 | E
=t i
x - y ' ,
2 150 2= 200 - i
R 3R -
100 I
150
504 i |
0 t T 10055 TNon bEV] DEV [NON_DEV] DEV [NON_DEV
MAX  MEAN  MIN  MAX_MEAN MEAN_MIN e e e
E4 EREADHSABSENEHTRESE p—
Fig.4 The histogram of statistics of non-developing distur- 120
bance and tropical cyclone e
x3 SHBRANEEREX 0
Table 3 The abbreviations and meanings of parameters
SRS R 2ol i : :
MAX P BB S IR A 1A 3 T i
MIN 0 X85 i e /IME .
MEAN ol DX SR P B4 304 : E
MAX_MEAN By BB 50 A 00 25 P4 1 :
MEAN_MIN B0 X380 58 TP 49 18 6 25 e /M o
CI? £ R B FE B0 (Clumpiness Index) 0 DEV NON_DEV DEV NON DEV
PLADJ? AHALL4TR 4% L (Percentage of Like Adjacencies) e st ebi
VE P RAHE Sl b S B0 A% FE P B ISR, B ER 2 R B R 6 TR 19H
[X 1§ 5
100 - . 1.0
CEF R M JOF AR Y 6, = 5 T
18
s 80 0.8
G-l G>P s
1-P, iz ke o
G.-P ﬁi“( 60 0.6 3
Cl=| "5 Gi<Pis Pi>0.5 | it g, 3R 1 28002 Wy S e e z ; 5 g
P,-G, 2 0 ; T " - Los &
L G,<P;; P,<0.5 : : ! :
-P,
(RCHE B ) g Fem i JEM &k 2845 00 2 18] 14 48 122 50 (OB 31 44 20 ’ L o2
), PR i AR TT BB TTY L .
Eg i 0 DEV [ NoN_DEV DEV [ NoN_DEV g
SPLADI M HIL&S 2 t , HATH 5L A PLADI =( ——~—)100 PLAD al
2320518 Coxe OO #xk
. ) BS 19GHzKTERUTENSHBESTHEE
R4 ZERAHEE , -
Fig.5 The box plot of distribution of parameter
Table 4 The segmentation thresholds of brightness
value in 19 GHz channel (H-polarized)
temperature . o .
— U Xy B R R R FEAR B CTAT PLAD T U i K HL
JiiBt/GHz I fE /K " .
o o S 3 I
19V 230 PRI, 24 R SUE e A I, AN ARG 5 i B ] g
22V 260 e, Hom se iR AR Ot 28 [R] o AT AR X R v e 22y
STH 200 o 5 T A3 7 B 25 18] 23 A5 R 3 ORI B 3 S AR
37V 240

A REAS 23 K B U



204

5 B % 36 &

33 CASRKRWEE

C4.5 P 5 A4 5312 38 ) J& MR AR B3 45 19 K/ R
PEFE B AT AR o 2B 1, AR R 65 A O R K 4
(9 JB PR 43 B 3 A R 43 B0 0 R A Ak SR
AR SCfE R A C4.5 55325 T A W eka B4 52 B, 12 5k
0 5 T ML s o ) 81 19 B0 42 46 O T IR B
(http://www .cs.waikato.ac.nz/ml/weka/index.html.

TR B b /N T R RSP E T
PN A S 2R REHE o 2 die /NI AUBU/INE DR R
B 2% A TR A A BE AT RE R I R AS i UL i 45
B30 2 BN AR G 1 B0 R AN L 5
—J7 T, BN BB SCTE 1 I ZRAE AR vp 3 IO % 1Y
TR o R, AT A S R Y d /i e RO 2 v
TR S Y GBI A SR R R I R R AR
A& A A5 B A I U BRI SR R R A
FEA B 19 500 A5 S fi /N Y i RO BAE 52
bR BIF 5% e 23 AR 8 AN [] %) S50 PR~ D R 3000 % 52
AU o TR 6 D AR 5 R SRR A R ) AORS RE FIE

100 - 20
° —a— SRS
\ —— EEFTRE 418
e BT A

95 - 416

414
90 4 H12%
M =410 3=
T M-
85 - 48 &

46

80 - 44

° 42

75 T T T T T T T ()

0 2 4 6 8 10 12 14 16 18

1 N RT
6 MFHTRHBAREEBERLE
Fig.6 Line diagram of the number of leaf nodes and the

model accuracy

ARVIE & D0 N M A = 24\ NI 'S AU TR S BN
Bl LA 2 1 i/ RO B/ g A5 7R
B VRORE BE AR (HUR I R AR K
R ke SR g R U 252 Sy B A5 T 2 Y R R /N R R
T 14 mE  BEROR K. Y RN 10
I IR B DR R 0 i ) R RS, o B 0 A5 5 TR g L
WA S fRT 3 o PRLIEE , Sy PR IE DR SRR A5 R R L RE AR
AT Z W5 BT Al BE G S o 105 OF AR
TIEASE TR 8 i 375 P K i/ I A A R B 10
(1 6 BEORELITR), KR Z B R CA5 5L
CNNIER

4 AR FE A R TN AR A

B 7 25 0T F I 2k 52 504 25 A5 B9 P OR
R H A S 3 64 R 5 AN RRAE 2 500 )
S5 19H MAX. 37H AVG. 19 MEAN MIN. 22V _PLADJ
F37V_MAX, ZBERAE Y Zh 5 R4S 2 10 4 28
TRIE R UL 5. 45 BRI 2R 4215 2 19 R HG

<=259.41

>259.41
<=205.4 >205.4

<=11.99 >11.99 <=268.63 >268.63

@ [wa)

<=73.4719 >73.4719

B7 C4SEZBIHRERN
Fig.7 The decision tree built by C4.5 Algorithm

x5 REWMERYEGER
Table 5 The training results of the Decision Tree Model
L ES
IR 3 33 ¥l
R 170 40 210
Ak kR 17 160 177
PURIIE S € /i¥=Eil 187 200 387
SRR 85.27%
NREEES 90.91%
Sk 20.00%
s gk LT 0 ) & R K AN R R 2R Z M
A S AR R R

R TN Y & 2 R H

WL F) ) % e 2 =UE R H
BT A R R 2 AU B H

WL AR A R 2 Bl SR H

* IR B R =

EF R BN R =

h 85.27 %0, XF T k& R Sy BT U Y IE A T R
90.91% , i 48 1 Tl 42 2% 4 20.00 % .

F 6 NARSCHNL B 6 55 RN H oy M B
9 64.28%6~93.39% o Horh BN 1.3 4 FFLI 6 1Y
Y RAGETE 0% LU b, HHL ARy KE B3R 8 T
93.39% o i HI3X 4 /> v kG BE By L) AT IX 43 o R
AELHEE 91.47 % (354/387) M AEAS . AH LG &, A 00
2 FI AL 5 1 43 28RS B2 W I T 7096, {H 3 22 5 )
P A3 FEAEARAL 7 BFE A E Y 8.53%0(33/387) . LA I



414

T JPE 25 < 55 T B2 O a0 14 4 I O i Rl e A S 7 ik 205

6 RRBHM AR LR & LA B

Table 6 The Descriptions and accuracies of the rules derived from the decision tree

HL) 0 i v 4k it
1 W 19H_MAX>259.41 K 83.62%
2 W 19H MAX<{=259.41, 37TH_AVG>205.4 H 37V_MAX>>268.63 K 68.42%
3 WH 19H_MAX<<=259.41, 37H_AVG>205.4 H 37V_MAX<=268.63 ek 80.00%
4 I 19H MAX<C=259.41, 37H_AVG<_=205.4 H 19V_MEAN_MIN<_=11.99 kLE  93.39%
5 WM 19H_MAX<<=259.41, 37H_AVG<=205.4, 19V_MEAN_MIN>11.99 H 22V _PLADJ<<=73.4719 K& 64.28%
6 W 19H_MAX<<=259.41, 37H_AVG<=205.4, 19V_MEAN_MIN>11.99 H 22V _PLADJ>73.471 9 kLR 84.78%
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LW 1, e AT R0 53 o e s A AOE B T —
NG . S, B TR LR R AR b R 4
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U 33K PR AN 28 81 G A DX 40 RO 1R S o B E
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REASE A Y 32 B 22 R R . AR AN 42 BRURT 6 4 i 745 4
T/ NRSTIRE R 285, IR Bl = B8 37V _PLADJ
4y 9 Sk 76.757 8 A 81.359 6, ifi P KL M| & F
37V _PLADJ B [ & 78.819, I it a] L5 3 5 4>
LA AT HERG DX 43 o (R DG P S T
P B I RO 7 A 15 19 9 17 A £ P S s A R 7 T
R SR ABE IR (1 T 0 M R DR IE R R R B e A R T
6 2 FL 0] A A e SR AR ARY

Fe T R AR S AT IR A I UE B ARG B
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Table 7 The validating results of the tropical cyclone

genesis model based on decision tree
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Tropical Cyclone Genesis Prediction based on Spaceborne Microwave
Brightness Temperature Observations in the Northwest Pacific Ocean

Wang Sheng'’, Yang Xiaofeng'®,Ma Wentao"’, Xiang Kunsheng"*, Hu Die”
(1.The Key Laboratory of Remote Sensing Science, Aerospace Information Research Institute,
Chinese Academy of Sciences, Beijing 100101, China.;
2.University of Chinese Academy of Sciences, Beijing 100049, China.;
3.The Key Laboratory of Earth Observation of Hainan Province, Sanya 572029, China.;
4.Beijing Piesat Information Technology Co. Lid, Beijing 100195, China)

Abstract: Forecasting and identifying the clouds that may develop into Tropical Cyclones (TCs) from tropical
clouds are essential for early warning disasters. In this study, spaceborne microwave brightness temperature ob-
servations are used to build a new model to predict TC genesis in the Northwest Pacific. A sample dataset con-
sists of 326 developing TC samples, and 2 112 non-developing tropical disturbance samples is established.
They are collected by DMSP satellite during the typhoon season (May to October) from 2005 to 2009. Based
on this dataset, 35 brightness temperature characteristic parameters were calculated including 25 statistical pa-
rameters and 10 landscape pattern parameters. LLandscape pattern parameters are included to describe the spatial
distribution of brightness temperature near TC center. The dataset is then divided into a training set (2007~
2009) and a test set (2005~2006). For the training set, the model's overall accuracy is 85.27% , the hit rate
and false alarm rate of tropical cyclones are 90.91% and 20% , respectively. For the test set, the above three pa-
rameters are 79.47% ,80% , and 20.79% , respectively. Therefore, the tropical cyclone generation model based
on microwave brightness temperature data can effectively predict tropical cyclones’ development.

Key words: Tropical cyclone genesis; SSM/I brightness temperature ; Decision tree method ; Northwest Pacific
Ocean



