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Tropical Cyclone Genesis Forecasting Method Based on
Double Test Stepwise Regression
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Abstract: Based on CMA best-track and ECMWF fine grid data, 16 environmental variables during TC
genesis are calculated and 7 prediction factors with significance are selected. The stepwise regression algo-
rithm based on double test was used in establishing the TC genesis forecasting equation. The independent
sample test results show that the hit rate of the wind speed predicted by the regression method is higher
than that of the wind speed and pressure predicted by the numerical model. In 2022, the stepwise regres-
sion algorithm based on double test was trialed in the TC genesis forecasting operation. The test results of
generating forecast for Typhoon Chaba showed that the regression method has a good performance, and it
can provide a reference for forecasters to judge whether and when the typhoon is generated.
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il T AT & R AR & e LR PN RS 40 45 0 1 T
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WA R H (Emanuel, 2005) , 78 G X AE L3 BT
S A EE R E RS R
AT (CISKD XU 3 14 ¥ < 52 e (WISHED |
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f& (bottom-up) .“FH JLAE” (pouch) Z& £ f R 1% (Bis-
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et al,2010; Dunkerton et al, 2009), {H /& & Ff #L H1
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B 24 R Ik A — A9 —BOAE R 2
2 WG XA SR . 786 XA TR 75 7% J7 T
T 23 1 B E R 22 4 v A AU R AR BOR R &
Gt AnJE R JE v AN U Bl L 2R AL LB TE AU L A
MR A (TUTT) . i KA 2 N IR &
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FLEE RIS (2013) iy i 24 J5 =0 6 TC AR BLUs 1 E X
Sy TC A B B s BPHAGHAIG & i R 38 XU 19 B
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2014) .
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Fig. 1 TC sample distribution of (a) training samples from 2015 to 2019 and (b) testing samples from 2020 to 2021
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BRMHE T T H R EERE 0 TC 4K
TR k. AR SCHE T LL B 5T 45 R, 45 4 Demaria
and Kaplan (1994; 1999) . Zehr (1992) . & # k46
(2012;2021)%F TC Az sl sl i oie 9 6] 26 55 K 1 19 52
TEAR BT o 4 590 DT AR DR A A T O 228 S R AR AT
EHA m BB TP REAR VKRB E R m R
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Table 1 All physical quantities during TC genesis
s TS R YA TR Hpy

1 S-S B /IME. MSLP min hPa

2 b AT R S R surface wind max mes !
3 850 hPa X3 fi K {E 850 hPa wind max mes !
4 Y 1H] U sea surface temperature C

5 850 hPa & % KM 850 hPa divergence max 1076 s
6 850 hPa 1 iF (8 850 hPa divergence mean 1076 571
7 850 hPa Hi{ B 7 34 (B 1 4 850 hPa div mean variation 1076 s
8 850 hPa i ¥ fix KME 850 hPa vorticity max 10 6!
9 850 hPa i & - Y (4 850 hPa vorticity mean 1076 s!
10 850 hPa 5 B 7 24 {f 1 850 hPa vor mean variation 1076 s
11 200 hPa 335 X 4 200 hPa wind mean mes !
12 200 hPa BB - {E 200 hPa divergence mean 10 6!
13 200~850 hPa 7K 3 X 3 B Y] 28 200—850 hPa wind shear mes !
14 1000~700 hPa - kH % 16 1000—700 hPa RH mean %

15 1000~700 hPa /KK A= 1000— 700 hPa water-vapor inflow ges !
16 1000~700 hPa i i A& 1000— 700 hPa vorticity inflow 1076 ¢!
17 700~500 hPa 34 44 % 14 B 700—500 hPa RH mean %

18 300~100 hPa /K ¥ i 300—100 hPa water-vapor outflow ges !
19 Xof i A R0 BE T 1 CAPE mean Jekg!

ST . KSR P A ) LR S AR R A 1 T
ST A Hs AR T XL Y 24063 91 O 1000. 6 hPa Al
16.5 m « s ' AHE G5 H A FH Y TC A BN 20 1 1
(998 hPa #1 18 m » s ') W] AR 55 . ¥ B ECMWF
20 o A A o 1 A 2B R 55 N E TC AR B %
FL 3 B S v v 1 - T A HS R T R R S OO A 5
XA RES S HM X TC B 58 B BUIR R 55 - M1 5%
W] TC Az B I A o A 38 B 5 B0I A 1 2E i i ]
MM . Xt T TC AR 200 16 A~ B8 K WEUE
LA A 2SS R E, W 200 hPa HLEE WA
LEE \850 hPa P-4 163 BE Fl & J2 U) A8 Az e A 1 3
4350 R 14.3X107°% s71,29.6C.33.2X107° 57!

7.2 moe s AR AR RREAS 1 {8 43 0 R 71X
1070 71.28.7C.22.4X10°° s ' f1 8. 4me-s ' HE
— TR bR W R )2 R OB R KR B 0
e TR T A I A B L ) A RN B AT R TC
2 0 A i P = 7/ B - A o 51 7 NP2 = S NI ]
B 22 59T R B S AR AR BURE A 1 38 IR 2 A R 4R
FREE TR, 1 1000~700 hPa {4 4H % 10 BE F1 18 B 9
284 850 hPa fi Kby BE 55, 3% B 5 4 4y 3L 6 v g A
& TC AR O HE R 2R, {H 2 an SR8 B K a4k 3
A KR B IXCAE X 20 45 1 AT DA AR B[R] B — 2
(A RN A o 3k 2 I 5 M 114 43 A 2R A Ay
Br 3> 3 A 19 DT R L 3 T % AP [l UE Y 5 TR R
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FHFH 5 G (20000 AR £ 455 (2017) B BF5E
A7 0T A 6 0 3 A [ DA e R AE TC 7RSS
I 220 3% J3E 11 30 T8 HR o B 30 e T o R IR Sy T 41
yio R T A 4~19 4k 16 S AE N Wk
xio BT TC Az %) 16 A4S TR 1 059 % il %
X A 565 14 328 26 [ U9 Jy v it ELAT I 2 1 A B

T BITEREEAR B ARK K G A= T, 51 A
P 26 PR R 19 O 22 STk . TR
TSI =W 5 X C gk b i i A B8
ARS8 B 7 28 TTRRAL A B3 YT A BR L RIS A
GURZINE RIS PR AR C O O i G R A 1]
A A 5 1T A 2 A R EE B 2 A B AT LA
B A58 S 1 BT S BR

2 g T 235 A B XREAS 18 1 XU K
5 A [0 YA 75 1545 B Y (8] )9 28 BORI 5 22 ST

x2 VNERRBRESEPFEZNHTHEEF. FERTWNFHITE

Table 2 Prediction factor, variance contribution and F statistic of stepwise

regression method based on double test

A Bl o AR R T EVEERA 7 22 Tk F e it
1 200 hPa ## BF - 34 {5 0.7148 0.0335 63.4915
2 850 hPa i & fiz K 0.5567 0.0766 19. 8609
3 T T I 3 0. 3369 0.0482 14.1262
x4 300~100 hPa 7K J& i H fit 0.1351 0. 0352 9.1905
x5 200~850 hPa i F X )15 —0.1045 0. 0237 6. 5451
6 1000~700 hPa % B i A & —0.0095 0.0151 5.9345
7 850 hPa i J& 4 {H 0.0129 0.0142 5.1956
R R 2 iy 25 3 A5 30 [ 5 5 Ry
3.2 KRIWER

3= 2.9181 + 0. 7148z, + 0. 55672, + 0. 336925 +
0.1351x, — 0. 104525 — 0. 009525 + 0. 01292,
@))
K. vy ZEL MR 1.8328 m« s~ ', i
i KA FH X A E AL 5 0. 05 1 I 5 M K- .

3 PRk EE R LR

3.1 #WIEHm

Ry DAk XU A 36 32 2 m] IH 7 R ) SRR SOR L A
%% Cheung and Elsberry(2002) 4% 2 (2016)
ORI R Bt 1 4 A B &5 R g ] ki L R
iz AR AN A . i B R W B B9 TC A R [A]
FEE24 h I EAEAE 5 A2 G N, B
FEL A RT3 SC A (2016) f18 KL DU B o 738 4 st
)RR 72 h 4545 K 48 h, 3 3 XK 56 00 45
T ARSI .

FIH 2020—2021 4F 1 TC A XS 819 J5 25 1
TR0 E AT A ST RE AR 5 (RE AR 43 A WL 1h)
BT TC At ZIRT 5 48 h CRAE BUFE A
F8 % B 2 B IR ERT IS 48 h) By 3 A6 30 B 14 i
FRAE K B A J7 36 B B KGR (E . T ECMWEF &
AR ERE A 12 h, H AN FEAA 9 4L R A R
6] 7 790 4 245 S TR B 24 (B B 3 b, T4 B AR AR
Bl 12 262 A, AT BUARCR X EE R I ZRAE AR
oA AR AT AR B 1 3 KB TR T, BV i S 1
J e /IMEL | Hi T XU S K A 850 hPa XU d5c K AE
X3 A F B BB 25 % i E VBB 75 %0 4 i (E
9 AGETT AR T AT K TC A Bl (A .

H 3R 4 1Y 10 248 brAs 50 45 5 mT 0L 4 A [0 05 X
M IEAT TC Az gl 42 20 1) o i 2R 0 78. 1%, 7
JIT A A 3 4 A o o o 3R 0 s LR 850 hPa XU
BRAE R ES 25 % A3 i (18,7 m » s~ 1) Hb i XU
B RAB I 25 % 40 i (14,6 m » s ') 850 hPa JX
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Table 3 Test rule of TC genesis forecasting

o4 45

o 46 4 )

WAL 2 A2 — M (DK F] TC Az g B B H AR 6 TC £ h 85 AR B 45 i
i TCAEMM B Z2/NTET 5 NG ED K, HA BN F Z 2578 24 h N CRLEE 24 h) 5 (2) I A (42 18
HhTC R AR AR TR AE A 20 11 PR T3 45 2Rt o A A

BEA TR TC AR 5 Bt Ae 2 th i) TC AR BB 2 22 /NTE T 5 D& () (2L
TR A A RS0 I i) 50 e A B A AR BN R 24 B LB HAE 48 h DUR (4% 48 h)

BEA TR TC A2l 5 Bt e th iy TC AR BB 2 28 /NTE T 5 D& () 2L
TR A9 A= RS I TR) A o e B A8 2R U D 24 b DL B HLFE 48 h LIRS (R34 48 T

R

e 4k

LR 2 AN G2 — B R (D BEATUR A TC AR A 85 R AR B A AR R BB 2 2 KT 5 A4
R 2 (4 B, B0 A AR 48 h(Ei# e T 48 b LU b5 (2) 78 d5 A I 4 A 0 8 5 A48 (4D T
P SR B B A A U RIS 48 he L B0 AT 10Tk TC A= i

F4 20202021 FERNERMTARAREI (BA: %)
Table 4 Verification of TC genesis forecasting from 2020 to 2021 (unit: %)

K 35 R (I AED it LA kN AR

] T A (18 m e s— 1) 78. 1 1.4 6.1 14.4

VS T R 5 /M 9 55 25 % 40 (AR (997. 5 hPa) 68. 2 0.2 5.3 26.3
T8 7 187 0 B /M 197 #{H (1000. 6 hPa) 64.7 0.3 6.5 28.5

T TSR /MBS 75 % 43 {8 (1003, 7 hPa) 47.3 1.1 6.1 44,5
Hb TG XU e KA A4 25 Y040 i (14.6 m o+ 5™ 1) 70.7 0 5.5 23.8

M T IR 7 K ) A (16,5 m» s™1) 66.6 0.2 6.3 26.9
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Table 5 Verification of Typhoon Chaba genesis forecasting
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