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Abstract

In this study, two statistical models were developed to predict the typhoon
genesis frequency from May to December over the western North Pacific
using lagged correlation analysis of the relationship between the typhoon
genesis frequency and several environmental parameters for the study period,
1975-2010. Moreover spring atmospheric variables are also used for the model
which is based on the least absolute deviation (LAD) regression method.
Through lagged correlation analysis and stepwise regression, four parameters
(200 hPa U wind component, 850 hPa V wind component, North Atlantic
Oscillation index, Sea Level Pressure) are chosen as a final predictors.
Results from cross—validation suggest that two statistical models are skillful
in seasonal predicting typhoon genesis frequency with a correlation coefficient
of 0.76 during study period.

UV index are defined using two atmospheric variables (200 hPa U wind
component, 850 hPa V component). This study shows that typhoon genesis
frequency has positive relation with UV index. In a positive UV index phase,
North Pacific anticyclone is weaken and moved to north-eastwards, as a
result Pacific Ocean has negative geopotential height anomaly and Sea
Surface Temperature and solar radiation flux of East Pacific has positive
anomaly. Consequently, weaken of Walker Circulation due to the decrease of

temperature gradient effects on typhoon genesis frequency.

Keyword : LAD regression, UV index, typhoon genesis frequency

_Vi_
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(B &9 A, 2011).
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B Foll tiek @rld S 7Rt ol e #el o A &F T A

B3 dA N A7 oS AGRE =ol7] fsAE HEFY Fxok A4
2o wMAYFES o]d stojobdt(AA g M, 2008). ElEo] A
dA9 a9le] 93-S wi=ti(Anthes, 1982). WA EHFo] AT L

wdatr] P s duAde aidsts 7] AASAA ] he] doforst
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26.5C o] msdt sj=7F =5t o Frh(Palmen, 1948). E37F 439
AA rEEolL9 FE AVIAAH A2EEOEV EAAY(McBride and
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rr

S
N

o,
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G799 BEL o280, Chan 51998, 2001 ENSO, 33}, Z2&%o0|

(polar vortex) < ¥33t= v 4 A QA5 ¥t ALY FH g
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7 7] % (projection pursuit regression technique)< ©]-&3dle] Al dd = S 7
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Fig. 1. (a) The time series of typhoon genesis frequency (b) Monthly mean

of typhoon genesis frequency over the western North Pacific.
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Table 1. Correlation coefficient between Typhoon genesis frequency from May
to December and indexes. Shading cells are statistically significant at the 95%
confidence level and * mark indicates uesd month in this study. Note is a

correlation coefficient between Typhoon genesis frequency and averaged

index.
11 12 1 2 3 4 Note
AO 0.03 0.19 0.34" 0.19° 0.31° -0.05 0.36
AMM -0.29 -0.16 -0.27 | -0.35° | -0.32" | -0.32° -0.35
AMO -0.26 -0.25 -0.29 -0.33 | -0.43" | -0.45" -0.45
MEI -0.07 -0.10 -0.13 -0.17 -0.12 -0.05 -
NAO 0.13 0.24 0.34° 0.34° 0.34° 0.31° 0.56

NINO1+2 | -0.22 -0.24 -0.31 -0.22 -0.23 -0.18 -
NINO3 -0.28 -0.27 -0.24 -0.23 -0.24 -0.25 -
NINO3+4 | -0.25 -0.21 -0.20 -0.18 -0.20 -0.11 -
NINO4 -0.10 -0.05 -0.07 -0.09 -0.13 -0.06 -

NP 0.16 0.07 0.16 0.09 0.18 -0.20 -
ONI -0.21 -0.22 -0.20 -0.19 -0.17 -0.09 -
PDO 0.13 0.06 0.00 0.00 0.03 0.13 -
PNA -0.19 -0.10 -0.19 -0.10 -0.07 -0.19 -
QBO 0.05 0.11 0.14 0.15 0.18 0.19 -
SOI 0.08 0.07 0.06 0.09 -0.01 -0.18 -
TNI -0.15 -0.12 -0.11 -0.11 -0.13 -0.15 -
TSA 0.03 -0.21 -0.20 -0.21 -0.24 -0.23 -

WHWP -0.32 -0.32 -0.30 | -0.35" | -0.38" | -0.36" -0.38
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Fig. 2. The spatial distribution of lag-correlation coefficients between typhoon
genesis frequency from May to December over the western North Pacific and
U wind component at 200hPa(April). The dark and light shading area means
negative and positive correlated region at the 95% confidence level,

respectively. The rectangle area selected as the predictor.
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Table 2. The Sum of absolute error(SAE), Correlation

and regression coefficient in stepwise regression.

Collection @ jeju

AO AMM AMO NAO WHWP HGT SLP SST U \
(1~3) (2~4) (3~4) (1~4) (2~4) @) 4) @) 4) 4)
SAE 111.92 114.06 110.76 100.08 110.59 109.73 107.25 94.72 99.51 9148
one 2
predictor R 0.13 0.12 0.15 0.32 0.15 0.15 0.29 0.28 0.29 0.45
a 1.35 -0.36 -12.86 3.63 -1.44 -0.08 -1.69 349 0.18 1.90
SAE 79.62 91.78 89.98 72.83 88.60 89.45 82.07 81.83 76.79
two 2
predictor R 0.47 045 0.47 0.58 0.46 0.45 0.53 0.54 0.59
a 141 -0.07 3.26 3.14 -0.52 -0.02 -0.58 2.64 0.12
SAE 75.88 76.54 74.67 68.13 76.01 76.54 74.96 74.03
three 2
predictor R 0.59 0.58 0.59 0.63 0.58 0.57 0.60 0.60
a 0.72 0.08 494 345 -0.17 0.03 -0.36 2.23
SAE 65.83 68.08 67.82 64.98 68.03 64.31 67.24
four 2
predictor R 0.66 0.63 0.63 0.64 0.62 0.65 0.64
a -0.85 0.04 -1.82 -0.54 0.01 -0.37 0.85
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Fig. 7. The time series of cross—validation results(1975-2004) and the

prediction results(2005~2010). Solid and dashed lines indicate observation and

prediction, respectively. The numbers in the brackets means used month.
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Table 3. The results of seasonal prediction of TC frequency in Western
North Pacific.

Ens§?ble Year | Observation | Prediction | Difference | RMSE | Correlation
2005 20 20.58 +0.58 3.21 0.59
2006 23 22.07 -0.93 3.19 0.59
2007 23 20.55 -2.45 3.15 0.58
! 2008 21 20.43 -0.57 3.10 0.60
2009 22 21.99 -0.01 3.04 0.60
2010 13 18.64 +5.64 3.14 0.67
2005 20 23.06 +3.06 2.86 0.70
2006 23 21.36 -1.64 2.86 0.70
2007 23 22.26 -0.74 2.79 0.70
. 2008 21 20.47 -0.53 2.75 0.71
2009 22 22.33 +0.33 2.70 0.71
2010 13 18.03 +5.03 2.79 0.76
2005 20 19.63 -0.37 2.92 0.72
2006 23 21.35 -1.65 2.82 0.73
2007 23 21.35 -1.65 2.79 0.73
; 2008 21 19.59 -1.41 2.76 0.74
2009 22 21.93 -0.07 2.52 0.75
2010 13 13.96 +0.96 2.49 0.80
2005 20 20.12 +0.12 2.75 0.73
2006 23 22.76 -0.24 2.72 0.73
2007 23 21.40 -1.60 2.70 0.73
! 2008 21 20.74 -0.26 2.64 0.74
2009 22 21.65 -0.35 2.59 0.74
2010 13 12.17 -0.83 2.55 0.80
— 95 —
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Table 4. The same as in Table 3 except for ensemble

Year | Observation | Prediction | Difference RMSE Correlation
2005 20 19.88 -0.12 2.82 0.73
2006 23 22.06 -0.94 2.76 0.73
2007 23 21.38 -1.62 2.73 0.73
Ensemble
2008 21 20.17 -0.83 2.69 0.74
2009 22 21.79 -0.21 2.53 0.75
2010 13 13.06 +0.06 2.49 0.80

Table 5. Contingency table between the observation and LAD model.

Observation
AN N BN Total
AN 10 1 1 12
N 2 5 5 12
LAD

BN 2 2 8 12

Total 14 8 14 36

GSS 0.51

Table 6. The same as in Table 5 except for non Cross—-Validation and

Ensemble.
Observation
AN N BN Total

AN 10 1 1 12

LAD N 3 6 3 12
BN 1 1 10 12

Total 14 8 14 36

GSS 0.62
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Fig. 8. The time series of Typhoon genesis frequency and UV index. Solid

and dashed lines indicate typhoon frequency and UV index, respectively.

Table 7. The UV index and typhoon genesis frequency over the western
North Pacific on the highest 8(positive UV index phase) and the lowest
8(negative UV index phase) years.

Positive UV years Negative UV years
Year UV index f;reyii(f; Year UV index f;reyii(f;
1984 2.00 27 1983 -1.69 23
1986 3.39 27 1998 —6.82 16
1990 3.55 27 2000 —3.05 23
1992 2.94 29 2003 —2.60 19
1993 4.09 27 2006 —1.82 23
1994 3.91 35 2008 —3.01 21
1996 4.13 24 2009 -1.61 22
1997 3.16 26 2010 —6.16 13
Sum 222 Sum 160
Average 27.75 Average 20
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Fig. 10. 850hPa Geopotential height(m) map in (a) Positive UV (b) Neutral
UV  (c¢) Negative UV phase and (d) difference between positive UV and
negative UV phase.
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Fig. 11. Same as in Fig. 10, except for the 850hPa U wind component(m/s).
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Difference of downward solar radiation flux(W/m” at surface

positive UV index and negative UV index phase.
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Same as in Fig. 14, except for the Sea Surface Temperature(C).

Collection @ jeju



FUge 5w LEst BANFGNN B BF Nl oJuT JF
& FEA gobny] 98 UV A% 946l me oF 24 uEe Ao 9
Btk 1Y 162 5°x5°¢ Gvieh ol FPAS S fRAel BAHE
3 el Aol hEhdl ACITHE 7). %l Al F 234709
Fol wARAT g9 AL 16470e] BBo] wystgon B o A=

7 140°E AMZES Fo] 973 A19 59 $1dAel st BE WEs 77t
9%/t 102702 Z Ao]lE Holx| & W FHE ko] A9 &9 $4A
of Z+7} 138709} 62702 2 AolE HAtH Y 16). ZHEZ %o iAo
&7 140°E &4 BFo] ol wAsta &9 §1Ald s AA LAt RN

T OA Wime xpeolzb Avka & 4 Qv

NINO 34 A5} SA e gol A BAstE BF Wxe dRaAE dolrr]
Al A7k 5EFEH 1297042 NINO 34 A 59 HitS o] &) o
T717k81 19759 56 20100 5EHE] 129 9] 7]zt EAEjg kol A A E
F9 WIESe9} NINO 34 Aebe] AdAEs 0212 95% A FFolA #2354
A dEbdth ey $74 140°E FolA dAlstE HE ket Auke
054% d3s] =A Yekt

ole gt AL B ol FHEUY o]Fo R A vERETH ¥ UV 9
A= NINO A os x3hetes FeH G A9 SST7E Eohd o =M A%
Fo] 2& 7277t e, FHEYE Ar B THEHG FAE A9 SST

b AS S7keA Hol @R W] &% 71%7] wek 7As)

rr

al
el BFol ofsiAaL I Ay 97 Tho] ofeiA T
ZolM sFow o]gatA ArHd" 17). o= & b tiFe Wstol] o]
ME IS = Atk o UV A= 74 140° 5ol &9 s 7t

AHE 19) obw=dElE BT 4 UV 74

u
fult)
—
x
i)
fo
o
o3
=)
I

Collection @ jeju



A7 w2e] oFste] wE FHU Y o]Ed AYe oAM= dojur =4
140° FFo|A A= B WX NINO34 AF9e] FaH%Es 054% 73

fuj
ol
i3
oZ,
do
N
o,

T
oty
N
X
o
Z,
w
@)
o,
o2
%
r o
)
i
K=
£
e
(el
fo
oX,
o,
%0,
v
o,
il
Lot

H1 5 NINO34 AF7F 574 140° TFollA LAt = BF wlet
ol ARk EAEH oA EAGE HF Wkee TAHoR {9
UV Agebe] At oA 0252 ek sl 374 e ENSO9 dFa= 1|
A w Tt & F dri(zy 20). 1Y 20= ENSOS #e 3 UVe)

T 2E9 AolE HolFErh NINO34 A 49 §4de e 5w 2%

9] ol F=Z NINO A Y
T Ak 28U UV A9 YAt wE 4w 252 zlol= AL oyl
olyzl 19 4o FAHE FHHYIS TIE AFJAAME 227t F71ES BT

o,

A Am FHel dew 2mnto] AA SHe &

Collection @ jeju



48°N

. 5
//H'p’

T
above the 6 below the -6
O - O

@3to6 (O -6to-3
¢ ® 0to3 . O0to-3
36N \\% il - Eai— "'-:------'-------------------:
v ‘ : : N\ <
Op g - -
:‘é 24°N 4 S i &
5 °
- e
12°N P e @ ® oW mmmmmmedm—————
Q e 0009 °O6
o N e 00 ® @ o
qOO°E 150°E 175°E 160°W
Longitude

Fig. 16. Difference of the Typhoon genesis frequency between the positive

and negative UV phase over the western North Pacific from May

to

December for 36 years. Left(Right) square is west(east) of the 140°E area.

Solid and dashed contours indicate 5870 geopotential height meter in Positive

and Negative UV index phase,

respectively.
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Fig. 18. Same as in Fig. 14, except for the Sea Level Pressure(mb).
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Fig. 19. Same as in Fig. 14, except for the Outgoing Longwave
Radiation(W/m?).
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